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Summary

This document is a compilation of the information on well drilling and construction, well develop-
ment, pump installation, and sediment sampling at three new RCRA wells (299-E33-337, 299-E33-338,
and 299-E33-339) constructed at Waste Management Area B-BX-BY in July and August 2001. These
wells were constructed to the specifications and requirements described in Washington Administrative
Codes 173-160 and 173-303.

Grab samples for geological description and archive were collected every 5 ft throughout the wells.
In addition, samples were collected at 5-ft intervals from 40 to 120 ft below ground surface to support the
Groundwater/Vadose Zone Integration Project. The boreholes were geophysically logged with spectral
gamma-ray and neutron moisture tools. Cesium-137 was the only manmade radionuclide detected in
these wells.
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1.0 Introduction

Three new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were
installed at the single-shell tank farm Waste Management Area (WMA) B-BX-BY in July and August
2001 in partial fulfillment of Tri-Party Agreement (Ecology et al. 1998) milestone M-24-00M. The well
names are 299-E33-337, 299-E33-338, and 299-E33-339. Table 1 correlates the well names with the well
numbers. Well 299-E33-337 is located south of the 241-B tank farm, well 299-E33-338 is located at the
southeast corner of the 241-B tank farm, and well 299-E33-339 is located at the southeast corner of the
241-BX tank farm. All three wells are new downgradient wells in the groundwater monitoring network.
The locations of all wells in the WMA B-BX-BY monitoring network are shown on Figure 1.

The original assessment monitoring plan for WMA B-BX-BY was issued in 1996 (Caggiano 1996).
That plan was updated for the continued assessment at WMA B-BX-BY in 2000 (Narbutovskih 2000).
The updated plan provides justification for new wells at the WMA. The new wells were constructed to
the specifications and requirements described in Washington Administrative Codes 173-160 and 173-303,
the updated assessment plan for WMA B-BX-BY (Narbutovskih 2000), and the description of work for
well drilling and construction.'

This document compiles information on the drilling and construction, well development, pump
installation, sediment sampling, and geophysical logging applicable to the installation of the three new
wells. Appendix A contains the Well Summary Sheets (as-built diagrams), the Well Construction
Summary Reports, the geologist’s logs, and well location surveys; Appendix B contains results of
physical properties testing; and Appendix C contains borehole geophysical logs. Additional docu-
mentation concerning well construction is on file with Bechtel Hanford, Inc., Richland, Washington.

English units are used in this report because that is the system of units used by drillers to measure and
report depths and well construction details. The information below can be used for conversion to metric
units:

e 1 foot (ft) = 0.3048 meter

e 1linch (in.) = 2.54 centimeters

e 1 gallon (gal) = 3.785 liters

Table 1. Well Names and Well Numbers for Wells Drilled During Calendar Year 2001

Well Name Well Number
299-E33-337 C3390
299-E33-338 C3391
299-E33-339 C3392

" Letter from J. S. Fruchter (Pacific Northwest National Laboratory) to G. B. Mitchem (Bechtel Hanford
Inc.) Description of Work for Drilling FY 2001 RCRA Groundwater Monitoring Wells, dated April 16,
2001.
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Figure 1. Map of Waste Management Area B-BX-BY and Location of Wells in Groundwater
Monitoring Network



2.0 Well 299-E33-337

2.1 Drilling and Sampling

Well 299-E33-337 was drilled in July 2001 with an air rotary drill rig from the surface to a total depth
of 286 ft below ground surface (bgs). Temporary 10-%-in.-outside-diameter, carbon steel casing was
used for the entire depth. An undocumented quantity of water was added to the borehole at 255 ft bgs to
facilitate drilling.

The sediments encountered during drilling were predominantly sand, sandy gravel, and gravelly sand
of the Hanford formation upper gravel sequence (H1 unit) from the surface to about 60 ft bgs; sand and
silty sand of the Hanford formation sand sequence (H2 unit) from about 60 to 215 ft bgs; and undiffer-
entiated Hanford formation lower gravel sequence/Plio-Pleistocene gravelly sand and sandy gravel from
215 to 281 ft bgs. Basalt was encountered at 281 ft bgs. The geologist’s log is included in Appendix A.

Grab samples for geologic description and archive were collected every 5 ft throughout the borehole.
In addition, 1-gal samples were collected at 5-ft intervals from 40 to 120 ft bgs to support the
Groundwater/Vadose Zone Integration Project’s Science and Technology purposes. Also, one split spoon
sample was taken from 259.9 to 261.9 ft bgs for analysis of particle size distribution. Particle size distri-
bution data are in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants. No contamination was found by field screening methods. The borehole was geophysically
logged with spectral gamma-ray and neutron moisture tools between July 18 and July 24, 2001. Cesium-
137 was the only manmade radionuclide that was detected and occurred from 1 to 2 ft bgs at a
concentration of about 0.4 pCi/g. The geophysical logs are in Appendix C.

2.2 Well Completion

The permanent casing and screen were installed in well 299-E33-337 in July and August 2001. A
4-in.-inner-diameter, stainless steel, wire wrap, 20 slot screen was set from 255.36 to 280.39 ft bgs. The
permanent casing is 4-in.-inner-diameter, stainless steel from 255.36 ft bgs to 2.1 ft above ground surface.
A 2-ft-long stainless steel sump with end cap is below the screen from a depth of 280.39 to 282.4 ft.

A bentonite seal was placed in the bottom 2 ft of the borehole from 286.0 to 283.6 ft bgs. The filter
pack is 10 to 20 mesh silica sand from 245.1 to 283.6 ft bgs. The annular seal is bentonite pellets from
245.1 to 239.6 ft bgs, bentonite crumbles from 239.6 to 10.1 ft bgs, and Portland cement grout from 10.1
ft bgs to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface. A
protective casing with locking cap, four protective steel posts, and a brass marker stamped with the well
number were set into the concrete. The protective casing extends 2.71 ft above the concrete pad. The
Well Summary Sheet (as-built) and Well Construction Summary Report are included in Appendix A.



The vertical and horizontal coordinates of the well were surveyed in December 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of
Engineers. The coordinates are Washington State Plane Coordinates, South Zone, NAD83(91) datum.
Vertical datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps
of Engineers. Survey data are included in Table 2.

Table 2. Survey Data for New Wells at Waste Management Area B-BX-BY

Well Name Easting (m) Northing (m) Elevation (m) Reference Point
573821.80 137193.87 Center of casing
299-E33-337 202.716 “X” on rim
573821.82 137194.18 201.990 Brass cap
573912.07 137238.24 Center of casing
299-E33-338 201.107 “X” on rim
573912.11 137238.58 200.260 Brass cap
573716.86 137221.51 Center of casing
299-E33-339 203.027 “X” on rim
573716.84 137221.84 202.303 Brass cap

2.3 Well Development and Pump Installation

Well 299-E33-337 was developed on August 22, 2001. A temporary, 1 hp, submersible pump was
used to remove approximately 3,140 gal of formation water. First, about 2,660 gal of water were
removed from the well at 20 gal/min with a maximum drawdown of about 0.061 ft. The pump intake was
at 280.5 ft bgs (20.3 ft below the water table). Second, the pump intake was raised to 269.5 ft bgs (9.3 ft
below the water table) and about 480 gal of water were removed at 20 gal/min. The resulting maximum
drawdown was 0.017 ft. The final turbidity for both depths was less than 0.5 NTU.

A dedicated Grundfos Redi-Flo2, submersible sampling pump was installed in well 299-E33-337 on
August 30, 2001. The sampling pump intake is at 270.35 ft below top of casing (or about 7.1 ft below the
water table). The static water level was 263.25 ft below the top of casing (the casing extends 2.71 ft
above the concrete pad) on August 30, 2001.



3.0 Well 299-E33-338

3.1 Drilling and Sampling

Well 299-E33-338 was drilled in July and August 2001 with a cable tool drill rig using a drive barrel
with split spoon assemblies from the surface to the top of basalt at 271 ft bgs. A hard tool was used from
271 ft to a total depth of 275.6 ft bgs. Temporary 13-in.-outside-diameter, carbon steel casing was used
from the surface to 50 ft and 9-in.-outside-diameter, carbon steel casing from the surface to total depth.
An undocumented amount of water was added to the borehole at about 271 ft bgs to facilitate removal of
sand from the bore.

The sediments encountered during drilling were dominantly silty sandy gravel and silty gravelly sand
of the Hanford formation (H1 unit) from the surface to about 31 ft bgs; the Hanford formation H2 unit
sand, and silty sand with minor gravel component from about 31 to about 218 ft bgs; a Plio-Pleistocene
silt to sandy silt from 218 to 223 ft bgs; and undifferentiated Hanford formation lower gravel sequence/
Plio-Pleistocene silty sandy gravel and sandy gravel from 218 to 271 ft bgs. The top of basalt was
encountered at 271 ft bgs. The geologist’s log is included in Appendix A.

Borehole 299-E33-338 was continuously sampled by split spoon from the surface to 258 ft bgs. The
samples were collected in 2-ft-long, 4-in.-diameter lexan liners and were sent to the laboratory for
determination of various physical and chemical properties. The results of those tests will be published
elsewhere. In addition, samples for moisture determination were collected from intervals corresponding
to each splitspoon sample and grab samples for geologic description and archive were collected every 5 ft
throughout the borehole. Also, one split spoon sample was taken from 259.4 to 261.4 ft bgs for analysis
of particle size distribution. The particle size distribution data are in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants. No contamination was found by field screening methods. The borehole was geophysically
logged with spectral gamma-ray and neutron moisture tools on August 13 and August 14, 2001. Cesium-
137 was identified near the ground surface at less than 1 pCi/g. No other manmade contamination was
identified.

3.2 Well Completion

The permanent casing and screen were installed in well 299-E33-338 in August 2001. A 4-in.-inner-
diameter, stainless steel, wire wrap, 20 slot screen was set from 270.9 to 250.9 ft bgs. An end cap was
placed on the bottom of the screen from 271.32 to 270.9 ft bgs. The permanent casing is 4-in.-inner-
diameter, stainless steel from 250.9 ft bgs to 2.0 ft above ground surface.

A bentonite plug was placed in the bottom of the borehole from 275.6 to 271.5 ft bgs. The filter pack
is 10 to 20 mesh silica sand from 271.5 to 241.0 ft bgs. The annular seal is bentonite pellets from 241.0
to 236.0 ft bgs, bentonite crumbles from 236.0 to 10.6 ft bgs, and Portland cement grout from 10.6 ft bgs



to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface. A 6-in.
stainless steel protective casing with locking cap, four protective steel posts, and a brass marker stamped
with the well number were set into the concrete. The protective casing extends 2.78 ft above the concrete
pad. The Well Summary Sheet (as-built) and Well Construction Summary Report are included in
Appendix A.

The vertical and horizontal coordinates of the well were surveyed in December 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of
Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum. Verti-
cal datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps of
Engineers. Survey data are included in Table 2.

3.3 Well Development and Pump Installation

Well 299-E33-338 was developed on September 4, 2001. A temporary, 1 hp, submersible pump was
used to remove approximately 2,380 gal of formation water at 20 gal/min. The pump intake was at 267.5
ft below top of casing (the protective casing extends 2.78 ft above the concrete pad) and drawdown was
0.022 ft. The final turbidity was 0.17 NTU.

A dedicated, Redi Flo-2 submersible sampling pump was installed in well 299-E33-338 on September
5,2001. The sampling pump intake is at 265.35 ft below top of casings (or about 12.75 ft below the
water table). The static water level was 258.1 ft below top of casing on September 5, 2001.

4.0 Well 299-E33-339

4.1 Drilling and Sampling

In July 2001, well 299-E33-339 was drilled with a cable tool drill rig from the surface to a depth of
50 ft and air rotary from 50 ft to the total depth of 285.44 ft bgs. Temporary 10-Y4-outside-diameter,
carbon steel casing was placed from the surface to 280.1 ft bgs during drilling. An undocumented amount
of water was added to the borehole at a depth of 61 ft for dust suppression and at about 245 ft to facilitate
drilling.

Preliminary evaluation shows that the sediments encountered during drilling were backfill to 6 ft bgs;
Hanford formation sandy gravel and silty sandy gravel with lesser amounts of sand and silty sand (H1
unit) from 6 to 56 ft bgs; Hanford formation sand (H2 unit) from 56 to 223 ft bgs; and undifferentiated
Hanford formation/Plio-Pleistocene gravel, sandy gravel, and slightly silty sandy gravel from 223 to
279 ft bgs. The top of basalt was encountered at 279 ft bgs. The geologist’s log is in Appendix A.



Sediment samples were collected at approximately 5-ft intervals for geologic description and archive
throughout the entire borehole. One split spoon sample was collected from 260.0 to 262.0 ft bgs for
analysis of grain size distribution. Data are in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants. No contamination was noted by field screening methods. The borehole was geophysically
logged with spectral gamma-ray and neutron moisture tools between July 26 and August 1, 2001.
Cesium-137 was identified at the ground surface at about 0.7 pCi/g. No other man-made radioisotopes
were found. The geophysical logs are in Appendix C.

4.2 Well Completion

The permanent casing and screen were installed in well 299-E33-339 in August 2001. A 4-in.-inner-
diameter, stainless steel, wire wrap, 20 slot screen was set from 279.3 to 259.4 ft bgs. An end cap was
placed on the bottom of the screen from 281.4 to 279.3 ft bgs. The permanent casing is 4-in.-inner-diam-
eter, stainless steel from 259.4 ft bgs to 2.0 ft above ground surface.

A bentonite plug was placed in the bottom of the borehole from 285.44 to 283.1 ft bgs. The filter
pack is 10 to 20 mesh silica sand from 283.1 to 249.7 ft bgs. The annular seal is bentonite pellets from
249.7 to 244.4 ft bgs, bentonite crumbles from 244.4 to 10.4 ft bgs, and Portland cement from 10.4 ft bgs
to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface. A 6-in.
stainless steel protective casing with locking cap, four protective steel posts, and a brass marker stamped
with the well number were set into the concrete. The protective casing extends 2.38 ft above the concrete
pad. The Well Summary Sheet (as-built) and Well Construction Summary Report are included in
Appendix A.

The vertical and horizontal coordinates of the well were surveyed in December 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of
Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum. Verti-
cal datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps of
Engineers. Survey data are included in Table 2.

4.3 Well Development and Pump Installation

Well 299-E33-339 was developed on August 21, 2001. A temporary, 1 hp submersible pump was
used to remove approximately about 2,400 gal of formation water at 20 gal/min. The pump intake was at
277 ft bgs and drawdown was 0.027 ft. The final turbidity was 0.17 NTU. The static water level was
261.27 ft bgs on August 21, 2001.

A dedicated, Redi Flo-2 submersible sampling pump was installed in well 299-E33-339 on August
30, 2001. The sampling pump intake is at 270.35 ft below top of casing (or 6.15 ft below the water table).
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Page 3 of _q

WELL SUMMARY SHEET

Date: o2/ 1610

Well ID: ¢ 3300 Well Name: 5 g - 5'33_337

Project ¢ yo1 Roaa Dellline

Location: o off 2UI-B Tank Tarm

Prepared By: ¢ _4vortinez, i Date: o7 | 1% Lot Reviewed By: ,0@6(/& e légg‘ “|Date: 8 Ag—/, /
- p &% 7
Signature: ¢ 9o R PriosTine, featen Signature: m
CONSTRUCTION DATA GEOLOGIG/HYDROLOGIC DATA
Depth in .
Description Diagram Feet | Graphic Lithologic Description
or: T 5
ES 4o ——fi ot 230" G cavel (9\)

—_ b 3 ‘o nsq, 4 v |

’ ’ |

- Slasa8 - 268 6 ravel (g )teage sand
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WELL SURVEY DATA REPORT

ERC Project: 22192

Prepared By: Gary B. Wagner, P.L.S.
Company: Rogers Surveying, Inc.

Date Requested: 11/19/01

Requestor:

Date of Survey: 12/05/01

Surveyor: Rogers Surveying, Inc.

ERC Point of Contact: Mr. Robert Bone

Survey Co. Point of Contact:
Gary B. Wagner, P.L.S.

Description of Work:

Civil surveying for eleven groundwater wells
in 200W & 200E Areas.

Horizontal Datum: NAD83(91)

Vertical Datum: NAVDSS

Units: Metric

Hanford Area Designation: 200E

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:

PUG & HVC-1

Vertical Control Monuments:

HSWB-032

Well Name ‘Well IID | Easting Northing Elevation

299-E33-337 C3390 | 573821.80 1

37193.87 Center of Casing

202.716 -| “X” on Rim

$73821.82 | 137194.18 | 201.990 | Brass Cup

Notes:

T

Surveyor Statement:
I Gary B, Wagner: a professional land surveyor
registered in the state of Washington (Registration
No. 30440), hereby certify that this report is based
on a field survey performed in December, 2001
under my direct supervision and that the data

contained here is true and correct.

Certification Seal

BHI-EE-202 (09/98)
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Sigﬁature:cs) N B A ;40\

Signature:

BOREH et
OLE LOG " |Dater o7luloy
WelllD: o _a3ap lWe" Name: Jaa-g33- 339 Location: Sowth of DUI-R Tanl Farm
Project €Nol RLRA Oei W ing Reference Measuring Point: G, und Sucfoce
_ Sample Sample Description Comments:
Depth Graphie | Group Name, Grain Size Distﬁbution, Soil Classification, Color, Depth of Casing, Driling
(Ft) Tﬁge RSLZ‘;’: ry Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle MSe;r::dI: Mfflt.hof of Diving
' Size, Reaction to HCI pling ool, Sampler
' Size, Water Level
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Reported BY: @ \va rte vie W ioeti ez Reviewed By: DC (,(/ee_kes
The: fcatagr 4T Tite: _ Geo @9/3/7L .
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|Date: 9%3 /D /
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BOREHOLE LOG

Page 2_of }Q_

Date: 54 wlof

WelllD: ea34p

lWeIl Name: PO-£23. 337

Location: 5,04, »® 548 Tank Carm

Project! ey o,

- Av4

RLRE Dol lhna Reference Measuring Point. ¢, o gurCoc e
Sample Sample Description Comments:
Dg;:th Type | Blows Grla_xphlc Group Name, Grain Size Distribution, Soil Classification, Color, NE; ﬁg:’o'f\ﬂ(;:?igg‘ fD [;il!ir:\g
Fty No. |Recovery 08 | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Samoling T °| ; m{mg
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~ 1A '
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Reported BY: cyartens \artine

Reviewed By: _D@C(,é@ées

Title: Gcot QisT
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Signature: .’//‘%M
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BOREHOLE LOG

Page 3 of ¥D_
Date: o4 {w\on

Well ID: ¢4 300 |Well Name: 200 -2 23 - 33+

Localion: g puth of 2:U-B  Terk Farm
Project:t cNot RceA DetWing Reference Measuring Point: G round Soaface,’
) Sample Sample Description Comments:
Depth Graphic | g, s o TR . - Depth of Casing, Drilling
Type B! roup Name, Grain Size Distribution, Soil Classification, Color, ..
(Ft) g"p R aws Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method: Methad of Driving
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Page :‘%_'of Jo
BOREHOLE LOG - [Date:
- orivio)
WelliD: ¢ 33g0 [wettName: 3q0 ¢y 3 335 Location: soutn 5L Qu1-B Tank Farm
Project ¢ Go1 RCRA Dol line Reference Measuring Point ¢ 1 5. O
Sample = Sample Description Comments:
Dgt’_t)h type | Blows Gfggic Group Name, Grain Size Distribution, Soit Classification, Color, éﬁ&"hﬁ:’:&g&%‘gzﬁ ;
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BOREHOLE LOG

Page S of 1O
Date: p7wloy

Size, Reaction to HCI

WellID: ¢ % 2 a0 lWe!l Name: ~aa- £ 23-339 Location: Sowth 6f 2d\-@ Tank Farne
Projectl ¢ 4 o1 RCRA Dl Wing Reference Measuring Point: G round - Sarace
Sample N Sample Description Comments:
Depth Graphic

e I h . I Depth of Casing, Drilling
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Sampling Tool, Sampler
Size, Water Levei

V2 D—|Rrchive A

AR

sand ($): 100 sand S-c. wreWesorted 20" h [Grab Bechive Sample -

ob b e \or 1o Y&
(3 0y} Sample moisT ST rxa 4o HS)

| @ 130"

w, » L
Ao o — L?xﬁ’ 3Ht%s°md.(m5) 1o e

Crob RAechive Sample

ar
o A1 r H

R e W€

¢ ’
516, 60 o Sgnd, Sand K-c., SR wned Sorted, | @135

W

1 20—[aconive 30" s: Uy Sandlmsg) Samse descrighion Cooalo Beshive, Samele
- s _aboye, wae !
B

4 4

13 §—|Archivy 139 s¢ l'h.“ sand (m=) some as 120 sample, |G Archiv mpl

- ] ' (& \ag
1
- ngd_of shifr "'
i ’ ’ »

;i - 3% ~ VR Sand (9) 1ok Sand £- cse.,

- - N ger-\: sarded o ./Q w‘[zgeﬁxi) 5g‘f= Casa\T

1 40 —laroni ve. . \ " \ST, no rtan YO ccht }
- Ve, (Q‘rau‘lsh brownd 10
-1

V4G —lBechive 145’ sand (s) same. description as

Grob Ardhive Sample,

ooove, \o¥r sln qrayish beown. No

’
(@ 118

BHI-EE-183 (12/97)

A9

- wo Yg Moy
S IV VR
Reported BY: ¢\, elewe Macthnew Reviewed By: DC&/éEAéCY
THeG cplogia® Tite: Gawn/pF/ST, . '
Sigr.'nature: C S “\Y\;’b«& IDate: embuloy | Signature: IDate: é / ‘_.13 /0 /




B

OREHOLE LOG

Page (o _ of vO
Date: 57/ 5101

Well ID: C 33490

iWeII Name: ~qa.g 33 -337

Location: s, .t o 2t

- B Tonk Farm
Project ¢ o1 Re@@ nel W na Reference Measuring Point: G rgund - Surfoce
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Sample Sample Description Comments:
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BOREHOLE LOG

Page 7 of 1O

Date: pviia) ey

Well ID: . 33dp

‘We" Name: oqa-g13-339
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Project: .y o1 Reord o Wing,

Reference Measuring Point:
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Sample Sample Description Comments:
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{Et) T&ge Rizv:: Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method: Method of Driving
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BOREHOLE LOG

Page B of 0
Date: onltal o
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BOREHOLE LOG

Page A of 1O

Date: o1 {131
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Project: © o1 R LRA o \\‘.m:\

Reference Measuring Point:

No. |Recovery

* Crownd Surfacs
Sample Sample Description Comments:
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Sampling Tool, Sampler
Size, Water Level
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Page 10 of Lo

BOREHOLE LOG Date: 7/,6/al
Well ID: ¢ 2390 |[Well Name: pe4 s 2an Location: Sourw vf avy-B Tank Farm
Project: ¢ dpy @LRA Dvil\tima Reference Measuring Point:  g¢
i
Sample Sample Description Comments:
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WELL CONSTRUCTION SUMMARY REPORT

StartDateipq [ 33 o)
Finish Date: ogl31la
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'SlzeIGradeILbs Per Ft.

<\

Shoe 0.DJ.D.

Page ) of 1
Specification Ne.: ?foi’;:,_l 7S lRev. No.' O WellName: 3 a9-£ 33-338 'F&@Well No.: © 3391
ECNs: /l/)‘} Approximate Location: S € enenec B8 541 =B Twank. facm
Project: C1Di R Oct liin q Other Companies: ¢.w T
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Drilling Fluid: g\ @

Total Drilied Depth: 3754 ¢ |HoleDa@TD: 473 '

Total Amt. Of Water Added During Drilling:

—

Well Straightness TestResults: p oy ne 3] 20,47, 3.5 otD “tosf

Statfcﬁater Level: @9{-2}[— Date: ?/‘F/OI

Sondes {type) lntarv;i Date So;\élés. -(‘type) Interval Date
Igecfm/ 249m ma 2 ’/' 2.'75’ 3'A34—:J&4.?61 -
Neutron mojsfure. | 487256 91/11{-/0/ e
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WELL SUMMARY SHEET

Page +  of 2

Date; @Alwalo |

Well 1D; €33 &) Well Name: 299 -E 33-3 3%
Location: g ¢ cornar o £ 2kt -B Tank Farm Project .4 o1 R Deilling
. . ]
Prepared By: ¢_.4nactine |Date: saliale | |Reviewed By: MQ&S |Dat§z: 7;20 /O /
Signature: MW Signature: M / 4
T
CONSTRUCTION DATA GECLOGIC/HYDRCLOGIC DATA
- Depth in - -
Description Diagram Feet Gfgglc Lithologic Description
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WELL SUMMARY SHEET

Page _2_ of 2

Date: oq1=0ld)

Well iD: c 334

Well Name: 294 -6 33-33%

Location: g & corner of 241- 8 Tank Eoaem

|Project: . 4 o1

Roedh Oculing

Prepared BY: ¢  4yq et nez

Date:pq\ vl t

IDate: ?/ég /O /
7/ 7

Reviewed By: DC %@zéf 33
dbee ot

Signature: o ¢ eers, A Ko Signature:
CONSTRUCTIONDATA Dot - GEOLOGIC/HYDROLOGIC DATA
epth in -
Description Diagram Feet | Graphic
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WELL SURVEY DATA REPORT

ERC Project: 22192

Prepared By: Gary B. Wagner, P.L.S.
Company: Rogers Surveying, Inc.

Date Requested! 11/19/01

Requestor:

Date of Survey: 12/05/01

Surveyor: Rogers Surveying, Inc.

ERC Point of Contact: Mr. Robert Bone

Survey Co. Point of Contact:
Gary B. Wagner, P.L.S.

Description of Work:

Civil surveying for eleven groundwater wells
in 200W & 200E Areas.

Horizontal Datum: NAD83(91)

Vertical Datum: NAVDSE

Units: Metric

Hanford Area Designation: 200E

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizental Control Monuments:

PUG & HVC-1
Vertical Control Monuments:
HSWB-032
Well Name  [WellID | Easting Northing Elevation
299-E33-338 C3391 573912.07 137238.24 Center of Casing
201.107 | “X” on Rim
573912.11 137238.58 200.260 | Brass Cép
Notes:

Surveyor Statement:
1, Gary B. Wagner; a professional land surveyor
registered in the state of Washington (Regisiration

No. 30440), hereby certify that this report is based

on a field survey performed in December, 2001
under my direct supervision and that the data
contained here is true and correct.

Certification Seal

BHI-EE-202 (09/98)
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|Page _7 of 19
Wellio: (7 23G]  |WeliName: 3aq.¢ 3333 Location: S fromy SE (prner 241-B Jankbal,
Poject:  ACHA 200/ D/-.,// ,19 Reference Measuring Point: 6‘0(1 ﬂa’(b@/ﬁé@
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | ,Depth of Casing, Drilling
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. Page 3, of 19
BOREHOLE LOG Bt o —oie
WelllD: .33 a1 lWell Name: 29Q.-¢€ 23-3 33 Localion: $& ecornar ©F 2Q1-8 Tank faem
Project o 4o\ rooA DeiWing ’ Reference Measuring Point: ¢ o und SurCoce.
Sample Sample Description Comments:
Depth Tvoe | Blows Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, éﬁaoh%?hs;%gép S::Lr:g
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No. Recovery Size, Reaction to HCI Sampling Tool, Sampler
' Size, Water Level
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BOREHOLE LOG ~ Jreseaotas

Date: o\ 2glay

WellID: .3 3a4 T N foem
Project: ¢4 ot R ey Dl na : Reference Measuring Point: ¢ 3 S,c
Sample ~ Sample Description Comments:
Depth Graphic | roup Name, Graln Size Distribution, Soit Classification, Calor, Depth of Casing, Drilling

(Ft) Type Blows Log

. N - " N Method, Method of Drivi
No. |Recovery Moisture Content, Sorting, Angularity, Mineralogy, Max Particle €110d of briving
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BOREHOLE LOG Paged__of \q
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WellD: < » 3y [wet Name: a0q - 753 - 333 Localon’ 5 & o eneraf 2d\-8 Tark Farn
Project <y g Lo el Wng Reference Measuring Point: S cound Sacface
Sample N Sample Description Comments:
Depih Graphic y . — . I Depth of Casing, Drilling
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BOREHOLE LOG

Page 5= of A9

Bate” 7777 fo1

Well ID: C339]

|wellName: 299 £33 - 339

Location: S& Corper of 2ZdI-B Tonk Facrr.

Projectt  ReRA  Drilline FY OI Reference Measuring Point: G pund - Surface
=
Sample Sampla Description Comments:
Depth Graphic | Group Name, Grain Size Distr-ibution Soil Classiﬁcation Color, | et of Casing, Drilling
(Ft) | Type j Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving
No. |Recovery Size, Reaction 1o HCl Sampling Tool, Sampler
’ Size, Water Level
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s —| 045k |ARCHIVE
- b.3' - 713" Stahbly Sl Sand [(-)5]:
33T J 1 Fi
7T — 5% Sa % s 5% el ¢
-_ | med, - 0. coarse |, med. socd o oy Yo HEL:
too% rec.
L8 — silt % L::‘hr —exar Lo HCI jraual 4o
~| toic Sl Samg | No rxar by HCL.
4 -~
55 N2q K ' - : '
- 7.3 - 72.3% Sand £ 81 : see abeye Cirob Archive @ 71}
To — 109% rac, ' c’t(c.n"n‘l':on (75% S . SZ G . Jeace S}H)
4 ' B R
7 o~leesy lARoNwE 472.3' - 78.3 Silky, Sand [mSY: g0% Sand,
- : 2% s;”-.. drace gravel :  Send: I:né- med ;
5 %30 J
7 - sart. N .-.,.j.—' sub. rod .
— same  color : sitt % lioher : aravel Yrace
[LLY TR 2 4 ) T !
73 - MR s;]._ﬁ = S:snﬂb (z»ﬁn)-
-1, 3
74 —[F545 b @ 75" _oracel increases Yo S% ; cxn
= A b noy Vst (%S, 20% M 5% 6)
ReportedBy:  — __  Jf L. , Reviewed By: _Dc d/ée,ées
)

Title: g cols arxt

Signature: d(l ) .7
YA

|Date:°~,/-,-,]a,

Title: 660/ f3‘7€ .
Signature: W
[”

"-EE-183 (12/97)

A.23

|Date: //0@/0 /




BOREHOLE LOG

Page & of 19§
Date: 07/2‘1 /e L

WelllD: ¢ 334} |wetNeme: 299 €22~ 538 [Loomlon SE Carner of 241-E Task Farm,
Project:  ReRA Draline FY 9| ] Reference Measuring Point: @ J.g [ .o
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | D2Pt ¢f Casing, Driling
(Ft) Type Blows Log ! ! " g L 1 Method, Method of Driving
No. |Recovery Moisture Content, Sogil;g. '_\A’gggsiiméﬂg;aralogy, Max Particle Sampling Tool, Sampler
' Size, Water Level
.- ! . . Y ’
’ = 100% ruc 176.3 = 79 S l w)aS1: {Grab Archive © 767 |
—_ 4 TS%h SA,@[' IS% st 1% &rowlll;Sqncjf
o —k== — ARCHIVE ..V_EmS'_m.ni_(js.& descejphion page 5\;
- r P $ub. ene. = sub. rnd. sili % dowin,
- )
7 - 0% rec. wrYn /HQI.
—lizyr '—aq' Shatll, S . )
78 i85 § 19 a4 ‘:\"w‘HJ lL\I. Sendd [(H\S]ﬂ
- i 1(see des:r-'?l—:on pase £, rin o Het Vsilh.
9 - 1oe % rec
80 — |42l __IARCHIVE. ! e u. Lo [ Grab Acchive € 80°
sségy . N .
- jrn.vz‘ skl @ s% ane .Su'u’ skl
8l - 100% rec. slroang rin Yo ”CJ
g7 —|udsy
ss¥3¢
&3 - ;noz red,
od —Liga2s
8 —F53 i
100 % rec.
% —
'
87 Z:;_; ARCHIVE. G\r-\h Aﬂ.hud @ 87
88 ~ 100 %% rec. .
89 —[QLEs

Reported By: Jass ”:aclz X
]

Reviewed By: /)Cé%e,ée_s‘

Title: Cﬁ;teéj 1ot

Title: ga/qgf:y'f

Signature: / s

| Datelor/ey fo, |Signature:

-EE-183 (12/97)

A —
/

A.24

|Date:/9/§/o/



Page 7 of &

BOREHOLE LOG Date:
* zife)
WelllD: 03391 |We“ Name: z33. ¢33 - 338 Localion: s Cyrner of 2H1-B Tamk Farm.
Project: RCRA  Deitling FY o1 Reference Measuring Point: Qrvad Sorlace
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | D8Pt of Casing, Drilling
(Ft) | Type | Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving
No. |Recovery ” . " Sampling Tool, Sampler
Size, Reaction to HC| Size, Water Level
S8 38
G —
- "o ca.
9 -
| o828
At 7 5
2 - o e
af 1285 Lecuive W' nis Skybdly St Genselly Sonal [C)a S | Goa Andive € 49
ST { see. desceip bion page. ), w2 Sand , 8% ailt,
9% — IWRA jra-»t.,.
- jor’X roc.
% —
_| ea19
ErY ]
7 -
R 1% e,
9% - ! i tad —_rned. el rl—ul'
- lt)a sid oxn b WO ek
q‘! $358 41
L
- 1]
Jol tole Gk Archive @ o1
[ sEqE
161 o
1
o3 @ 03 . sand is vline - med | well sorled;
prryT] qjﬂ, cxn “/“Ci: S'l’t‘!n&;‘
o4 — B
Reported BY:  T,.. sl L Reviewed By: ,DC&{/&GéE_’S
]
Title:  Creqlog st

Signature:

Tte:  (Senfog/s7~
A,

lDate: 7[,,’,,

BHI-EE-183 (12/97)

Signature: Ja“_ 7@%%
/

A.25

IDate:/?Afﬁ/




Page &_ of 19
BOREHOLE LOG Date: 7/ar/or
WellID: pa3e, lWell Name! 233- £33- 338 Localion: <z forner o 2dl- B Task Ferew
Project:  RePA Deiline FY 01 Reference Measuring Point: o, .1 <.{.,.
Sample Sample Description Comments:
Depth Graphic . R A - Depth of Casing, Drilling
E‘t’) Type Blows Lc? Group Name, Grain Size Distribution, Soil Classification, Coler, Method, Method of Driving
= 9 | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle H
No.. |Recovery ) N Sampling Tool, Sampler
Size, Reaction to HCI Size, Water Level
105 — Yo% rec. : ,'04.5"— ”ql 5.‘”».’. Send [mS]: Bo% cand
—i2zs . 20% s.‘”- + Lraze jraua[’- Sang? -c-'ne - \L"ine’
o = Ay, well soel , sub. end - sill % baek uz,
- rxA. 4 HEL : jrq.ve[ %  dewin Mok sz =
%heec. |
ot - e S sm.  aranule . (5r'm.',nr 'l'e descriobion pase ¥ )-
: 4 f Pasy
jog —j-l320 1 ApcdigmE | Gieab Archive @ tog '
sst 4o
% - ook cac.
| 398 N
e $5€ 47
i -_ wete rec.
we - NL3_
—t S58YE
n3 -
- 1ob Yo res-
(T pd' = 4276 Saad [ST: 95% sand |
| 560 ]
—Hswaq | ARGHIVE | s sl . sand: yline - u. coarse , sub. = s, Grab Acchive @ 1445
[ ‘ b sub, cnd. o CXn o HCI' sell 5004. H
- wo% rec. S % Jower  eyn b HOl  psedernte .
s =— .
- fehl
Ty I
g -
ss¥so
1y = % @ IZO-$’ frace jmuz\ appears | mo size =
1so% rec
b m. vehhls-
Reponed By: Tess 1 1&;0‘\6 Reviewed By: Dc“ée&
N ) . .
Title! (8¢ oloaisd Title: 6@/?9"57,( .

BHI-EE-183 (12/97)

Signature: ﬂ:,;_ Q[_Jhg’—" : lDale: Patfor Signature: M
4 /

[

A.26

|Date: /f/é/g/




Page 9_ of 19
BOREHOLE LOG Date:
* 7310
WelliD: 0334 lWell Name: 294. £33- 328 Localion: sz @, .00 of 241 B Task Farms
Project  RepA Deillive FyOl Reference Measuring Point: @, ..t Sorface.
i Sampie Sample Description Comments:
Depth Graphic | Grou e — . e Depth of Casing, Driliing
p Name, Grain Size Distribution, Soil Classification, Color, -
(Ft) | Type | Blows Log | Moisture Content, Sorting, Angularity, Mineratogy, Max Particle Methad. Method of Driving
No. |Recovery Size, Reaction to HCI Sampling Tool, Sampler
! Size, Water Level
[ 1- pue— b rec
2035 AEM_L'LLA Crab Archive @ 120.5 '
et -
$348 51
ez - 10°% ree
3 - ‘:?fgl @ 123" drace 3mve| ne luga.r lnra.if.n""
- R sand ¢ v.Sine = v. coarse skl ~ 5% aild.
,7" -— 1e0% rtt.
125" —2 ARCHIYE Grab Arch 1253
S E 53
12 =
- 0% rec
127 -
— | ogse 127.6' -_'/3_@' Silby Send LmS1:t go%
128 — sAmJ_ 20%  aiff ; sand s wline - med.
- st % increases ;(sae descr.‘?l;an page 5)
129 —f 7
130 — 199% res,
131 L L [ty Crab Aeckive & 2.3
132 = g3y
133 ~ 00%
'34 013 ARLAIVE Gr’l‘\) Aﬂ.‘ﬂvf.' @ 134
Reported By: T, /], . be.e Reviewed By: Mﬂé&&:
e J s v
Title: Glﬂ Ifj N 3‘;' Title: 6@/ fjf, . -
Signature: 4 //42 / L JDate: /3ot Signature: IDate'/o éé /07
7 / i /
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' Page /0 of }9
BOREHOLE LOG Date: 7/ l
3¢l
WelllD: 0334 ‘We“ Name: zqa4- g33- 238 Location: <£ Coner of 241- B Tank Farm.
Project  peRA peiiae  EY 01 Reference Measuring Point: ¢ o, d Surface
B )
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distﬁbuﬁon Soil Classification, Color, Depth of Casing, Driling
(Fty | Type | Blows Log ! ¢ - L Lt | Method, Method of Driving
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle .
No. |Recovery : Size. Reaction to HC Sampling Tool, Sampler
' Size, Water Leve!
135 —
- T 1% rec _
e — 136 = 143,15 Send [S]: 95% sand ;
- 'slié;q 5% '.'a;” ; (5Q€ g{escr('vl-\'an ltmje 8-)
137 -
- 100% rec
g -
J243
(19 —[ssesg (RREEINE Q&_M&_@_Lﬁ’_
146 — oot . B (40:8"  send: [line = med. yuwell sort
- {sbilt ~ 5% wli
32k !
]l —Tgsdga
Hr - ol rec
93— J;x“ 19315 =161’ SL;N-;! Send [mS]: &% sand
- 20% silf ; (see Jescvt?l-;an pasy L. 5)
“e =
6o % ree
WS ——| 1445 [aceuryr Grob Ocive @ 195
s34 (ol
He —
- 100% rtc
1y -
1545
148 —| ssdut
e - 100% rtc 4
Reported By: o5 fhckine Reviewed By: M@é@éeﬁ-
) J . .
Title: (3, Tile:  Seo lopcsT,

o i;l .
Signature: 2& % lDate: '7/3!/01 Signature: WW |Date:/g&7/0/

P e ana ramiamy
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BOREHOLE LOG Page 1i_of 19

Date: /51l
Well ID: ¢ 3391\ [Well Name: Z9%- £33- 338 Locatiqn: SE Cormer ‘L 2di- B Tosk Farm.
Projectt  geen -b,;“;*:) EY of Reference Measuring Point: (a1 Sorlae
’ Sample Sample Description Comments:
Depth Graphic | grou . T . T Depth of Casing, Drilling
p Name, Grain Size Distribution, Soil Classification, Color, s s
(L) T:l'pe RBlows Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method: Method of Driving
0. ecovery Size, Reaction to HCI Sampling Tool, Sampler
! Size, Water Level
150 —0 == ARCH TVE | See Cle%f‘?f';or\ on :;_lo Gz Archive @ 150’
- 1007 rec,
157 —}o70d
sy
153 — 100% rec.
154 — ool
554 Gy
155 — 100% rat.
1se —logSe o or Crob Orclhive, @ iS6'
157 —| SRl
(53 — joe¥ rac.
oRe
154 -
T
16— 190%, rec.
’
- Bred Acchive @ 60,
. cigg JRRCMWE £E Ly
bt —
oo rec.
163 ~| to3e
red ~ T *

Reported By:\ /@SS Ao fr'n q. Reviewed By: Dc (oée&;

Title: 6\&[,7,'50/- )

~

Signature:

DLl 6 400 14007

Tie: (oo fpoisT v
MM! Libss ﬁ_géDate: ;a {,5/,, / |Signature: m ‘Da‘ei Lo/l /or
Y4

[
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BOREHOLE LOG

Page iz_of 19

welli: £ %34/

IWell Name: 249 — E’%;’— 558

Date: ('15:/0 2 fo/
Location: SEof 241 B Tank farw.

[Prlect 900l KCRA Dlls;

Reference Measuring Point: éfﬂ(é b d&/&:@

Sample Description

Comments:

Group Name, Grain Size Distribution, Soil Classification, Color,

Size, Reaction to HCI

Depth 'of Casing, Drilling

! N . . . Method, Method of Driving

Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Sampling Tool, Sampler
Size, Water Level

Grab Acchive @ 166 )

Jo7' = 195" Send [S1: 95% send ; S%

siH ; sand :

v Ling = ored sub. enye well

Serd + Mo rxn o ”('.",- i)t % clecreases >

strang  ~n, 4o Het .
5 +

(See cleseriptiin_ pace ).
T L J

':m.s'—/-n.q:'s;l-ly Sand [S8V: (see

Jnsui-lp-l-"pn page. IO‘\ 80% sand | 20% silf.

. ] '

TLAT.4E - |13.08 &,J\}:H [sml:  75% sild
—‘—____——"’_'/

| Z5%  Sead - Rt 4 lncrénses , run N H’Cl}

Sand : \r.f;y\.L' Cine

Brab Archive @ 172.5"

—3ub. g, - svb. cnel.

wiedl _socd, - . Mo rya. b HC! % decreases.

113.08"' = /75 Sildy Sand [=51: (see

_des:.—i?han pase 10, 80 % sand . To% sith

1752035

GratSemple € /25 i

61/ /75’ e @7/2‘ 5 Sﬂ/nc/ (5) ot sporadic

lonses of y.sf sttty Sond (wS). JE 55 950

Sawnd (157acr 46/770»1 H0% v «i‘w") % st

Fe Grans 2ce 5S4, some SR, dpd % AGX,

Sample
Depth
{Ft) | Type Blows
No. |Recovery
s — 106 % rat,
- 1211
ol Ty ARCHIvE
17 - 108 % rec.
168 — Ui
109 -~ 1oof rec .
170 ~—| 1331
—] sém
il - Ps TN
Mz -
i5¢) ARLHwE
173 593
- 205
174 = mfwz7
75— ‘,4fc/m/e
- /o0 % |
'?(" recerery |
7 = sstyy
78 -
/1
179 -

9/&e /s 4mmarleﬁsl and 54"& nd £

podately serked, Thic grey~brown sand

Aehibr 75 d weak rxn 7‘0//6/ The sand

2leo Shows Yy'to ¥2" inch whihish-gray

\ comented (shatly) nodyles Hat react

Reported By: \/cj‘; ;%Cré('l 9 / IEpierode

Reviewed By:

ﬁ(’ afeefes

Title:

Goedtpgrst

Tite: (Seo

iéeé/%&

BHI-EE-183 (12/97)

Signature:m fese eﬂi; M?da,m%‘fDate. ﬂf/pg/p/ Signature:

A30

IData: /Io//gﬁ '/




BOREHOLE LOG

Page 13_of xq

Date: p8/0.7/0/

Well 1D: 4 5%927‘337[ lWell Name: JF7-£ 32328 Location: 52,4 2¢417-3

Jank fcz o

Project: I8/ KCRA 1/ ' Reference Measuring Point: é,mﬂ%‘@/éce .
. Sample ! Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distﬁbution. Soil Classification, Color, Depth of Casing, Driling
(Ft) | Type Blows Log | Moisture Content, Sorting, Angularity, Mineralagy, Max Particle Method, Method of Driving
No. iRecovery Size. Reaction to HCI Sampling Tool, Sampler
) ' Size, Water Level
180 —[ 22 p75| drchrve [+ Wh- mulenibly ke[l 0f HEl,  The e Grnb Sarple 150
- C’wﬁér/'ﬂs 7, ( HUSCLY, émé//c; Chlorr
LI G5% and prssiby Ia/{/ﬁgo,p;}é’j
- /‘é’cfam/
[k 144
g2~
— |55
g3 —
1wy —|0535
- : -
18 i hive @85, He QUEIRGe Grah S/P0 pierdases  |forabsample & (XS
- o CrEVEr, gopmE spd of sund, wy
86 = b 17 30% 1 _and (5 F. o $9 st (orless), fundt
- 100%% (onturies Yo ceact pud- sz o Kol ¥
187 M recazty Aonfonues Lo be d'r/a b s/ morst
—| 1041 :
188 ><
SSp¥
P
87 - fcoot;?
- J Gram sige setemns fo 20%er, 4pZom,
190 206 ﬂlra"l'(@ 30-35/ f,, 405 528 1 S F4-In émkghyaéé/?d
~Tsma Sand,
"= Mlolh y
: ; .' . /i
—| A 1 frdce gravel /9/-192 wtx e~ 2% 18"
92 — | A bl coptores € Y-S5 bosall andlsitia
2]
193 —| 5% gD ZH Pm check -
—| 1a & etfectakt le
W
yay — o

Reported By: { 7))L /s 17p

Reviewed By: DC dée,és

. st

] Tite: (Geo/bpS7>
lDate:%j/ﬁl Signature: %M

I Date: /f/é}/a/

signatwre: (0% 5
V4

BHI-EE-183 (12/97)

>
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BOREHOLE LOG

Page 14 of 19
Date: »8/& 3 /27

v\ o] Archie.

/60%
/&3(,%67

£7/2 by

$5#83

- 100%
recorery

Welll: 2 227/  |WellName: 2/9-£33,.358  |Location: Spumn 24)-8 Toenk £earrm
Project: ;\700/ 4’6,( A ﬂ/,///,,] 5 Reference Measuring Point: (2, s, el Seerforce.
Sample Sample Description Comments:
Depth Graphic Pt ! S Depth of Casing, Drilling
gF_i’.)_ e | Bows | log e e e
* ‘ Size, Water Level
ns —K ke | Lorabamp €195
- ; T'c’vg/faf/n% 20048 pogr
19 — /2;7775/1065 a5 sand 2 -orgrad Ay
- pmpders o amt 6 fo oxjdles 1 pratore
R - brg rth wh-gycement (Co3D Hat exsd
— 4 mod-sq pah blress SPPEADIC vfgrave/
198 — 100% 54-4, ‘/ar-[""‘b 5/2"). Lnndshitl oo
_ recaésy k 7 SGG A
o s Ftarl 2470807 855,/

JM//& 552 cr 2% o, /0%]@1/:{

with <% su, Hhal /5 (’:’/ﬁpr/sc'JaFéﬂ/

:Aﬂfd/f s el an=bn 1) gy sl é’dz,zglﬂt,

:M fasa M%/‘)‘/J 75567

Zo3.5-32/2.5 S/ 4f4:/¢//a sand,

vEfarae! & 15T s 55 dr/ess add

Signature;,

HT G748 ' Sﬂnﬂﬂéfd% (45 z@xnéeg//;,@g) éfdﬁ.gﬁ'zpé @208 2
Atténfe/ B ; .

1,05'—;

W Swgy
2oL o

. _ {{SOV/; -,ét/ 206.5 ¥hene /5 an rnercese in Hhe

e

207 - . 7 i 4m/e/ Ao gbow? 0% (fa%F 20% /n /|

2073 (L of /4,4335 @ <" <% 2N, It basart rfd.
208 — 4/15[ reacts med & s¢ Yo S

Se#85 i ’
299 - oo ... Y
- resertf S5
Reported By: (//74,,, ro e Reviewed By: ﬂc dﬂég&;
Wit ¢ Gt Tite: Seo pFr'SE
|Date:ﬂ%§/ﬂ/ Signature:

BHI-EE-183 (12/97}

A.32

l Date: //0//{ /a‘/



BHI-EE-183 (12/97)

A33

BOREHOLE LOG T
WellID: (" 324/ \Weu Name: 150-£23- 335 |Location: 55 fram 298 Tamk Farm
Project: (,?ﬂﬂ/ /fa,fﬁl ‘Dﬁ// g : Refarence Measuring Point: 6’ manc/ \szﬁzcc,
Sample ’ Sample Description Comments;
Depth ) Graphic | Group Name, Grain Size Distribution, Seil Classification, Color, Depth of Casing, Driliing
) | Type RSLZ"::W Log | Moisture Content, S'osﬂiizneg.' ’I:‘:g‘l:tliirri‘t;t(élnicnfralogy, Max Particle Mg%’ét “;:JEEE %&E‘%‘;’eﬁg
210 | Ao R WT el )0y gravel size Is e x \ % 34" Grave/ (Gl Em[e e zip’
—|ssegb | )(9)71("“9‘5-/0,5//&'//761“9600.70 ’
le -_
_ 1o 7o
recovery
L 4 m%hrﬂ
— B pos-ze  Send 8% SenqlsPsi,
e S5%87 [ Lo Y Sanc s /2454 ko ton | SR=34, pF o £
- 0% 2 S/, /ﬂ[tz//é e sasd
2y = recovery : 41/5, ;45/! /méﬁ‘ & ﬂ@_&fﬁ’ééﬂ//szzw
e MR 2t Stlet |G e 5
s ] # ;ﬂ”‘é '5,/&‘ comntendt pncreases fo /6122
2 — S5y | o com oherwise vf-farnd sand.
-| | %
27 ~— recoery
seze imoishire | .
zig ~ i =IE 27-2-"".5.'//2‘,% Sondy s i - [ hocolate /?fe'/%r/ﬁrd eypmlis
- S ~brwr iy v -F. Md'sm/ 202 Lundd| @218 bys
219~ S5F87 : Wﬁ7 J/éf TE Shows p. )%tr) [enkictfor
- heeny Pt =\ swd L cr Gramept /%5@5 s s pr
710 — S\ dshobted Ardughtil: (orab oot @ 220
~|/32¢4 = jﬂ&@z&zé&gmgsc; Y near zerp
2 —| S50 '7. A = by 207", Hece &8 fonce fo abon’ 3-5% Kl /éz//}ﬁzfmagé
- = M e pprell /5 raplst Ao 5/ wet) s0F jéaee&ev’di-
222 — : e Sﬁwégg@ZL'
At dL2 b + | 2224~ as58.07 -‘"/7’y ;ﬂv/b Gora u&/ figlfdéﬂﬁ_
223 — goutdst 103 5.1t 35D send, sz%émue// % | ReTemchack <dolesh
- drve ) v A3 Hhisalower
Y g barre. P 20%cr 52'79;4, 305 LLuf iy g messe, nibn #ﬁﬂ%ﬁ%;
. A S (7 ot stind) soni- o chasts 5o 3 25" 2" Mae closts ére basalé
Reported By: W/ﬂ}(/p@é Reviewed By: &caéezées
Tite: oSt Tite! oo /p’?, s 7°
Signat’ure: %MM IDate: 4 ‘%é /0 s | Signature: IDate:/e/}(é/
Va4
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BHI-EE-183 (12/97)

A.34

BOREHOLE LOG T
Wellld:  # 325/  |WellName: afq-#fﬁf 23% \Location: S S 241-B Jank Farm :
Proiect: I8/ I1CRA Drylli 4 Reference Measuring Point: (5, ., a’qj)(rég .
Sample Sample Dascription Comments:
= o ety o e ol o
oy Size, Reaction to HCI Size, Watenz Level
“towhel
225 — gb/;\r{ 115599 ‘ H poolty sordedf, S 1 :
- recovery :gr‘g - - ver. 7_.75 LenrZ o3 o a‘/ad,. /m/ﬁ//eme;
226 — RSL AN e /) gy 6n ousth (05 45 Croncate  |GiabSample & 225~
S2fig meghure 6 .q: Bt peach mod %o 5 b Bef he g '
T O:. W 572 5 e /mw/ js 38424 %2 /7///%43‘_
— o, LERLLY 5 ﬁtﬂ//ﬂaf/y Sorttecf z/a’ﬂ/
218 — 00 % |
recouery
229 07’2 f-,,: Tma.ﬂ#;a s :l‘.. .
e o3 Ahove 18 _ _ Gt ompte & 250°
-|55%43 émw/ Srze émes (172" revmains '
23 — e ey - - (0% », 30%s, 60%5
- 4rﬂ05/5 £rE /ﬂhf//? Y ; .
233, 72| c8Zohg meur \fus shght  meds Lsolited) (11 Foticd
233
et 04 5 vel (85 aboose). Vet &
234 — o weduicte o ool Bel - vl My et
- whgy ba. Grased 15"
235 — [12P Crrabzample € 235 °
Bralell porprs I8N | bame: an obove excedh denuel Yo 2" | pror cecovvey in
- pd- ' -";? and ér\'/ b‘:'iku;\( (essusq,m;‘, . <\oe Be ok bh
237 — emsey |EEECT:
137—2» 157 Mf%i“:yﬂé W,smty
238 — El 408, p,
- v()-z
Z-;ﬁe?" &HHG, T <, k-ﬁamid—&mwd Graeel 0 112"
SORB - 2oL lecs, il thay dlabie
Reported By.\%@[[mé Rt Hovsoed Reviewed By: _&M&@‘
To: Gptlngus? |t SeofoaST
Signaturwgl@ LL,,&“_, |Date: %7 /ﬂ/ Signature: |Date:]9/4{/a/



BOREHOLE LOG

Page |7 of 19
Date: B2 (o1

Well ID:

L3244

[Well Name: 299 £2% 2%

Location: C£ £ J4//-8 Tank Far

Project: 1006/ RCRA Dr////fze

Reference Measuring Point:

Ground Vuraze

Sample

Sample Description

Depth
(Ft)

Type Blows

No.

Recovery

Comments:

Graphic

Log Group Name, Grain Size Distribution, Soil Classification, Color,

Moisture Content, Sorting, Angularity, Mineralogy, Max Particle
Size, Reaction to HCI

' | Method, Method of Driving

Depth of Casing, Drilling

Sampling Tool, Sampler
Size, Water Level

240 —

p i b 2HET
a2

X

MO TVIEE

H (gracel wondd 4o < ol Gegulac. ﬁ\‘\s\;\u\r/
ol . % o) Ul M-c.cand SBAA

(b Scmple 24"

2
24T

5HG7
- (ot
P
w59l 1501
244 —

T

rﬁo‘dur

M TURE

| (o-g , 25% s, 5% it)

] ‘)’ll-‘-\i/—fjawl{—&moe_\- (neawe) ooadd o <A,

‘-Hm oxn W Hed . Q;\,J-L«.)M. 6(€5L,H'¢
& OXe "«l‘n

vaud do V1

st9e,

Vi

GapZemple. 245

25—

246

{0

'zl!;lm‘

55779

248 — wo%

0] h

249 -

50 —

recwer5 ,

mulfmm

) 6ame_ Qs alocwt ewret e Mei‘\esx

and mue,\ do 2R

Y lt

Grravel rs dswnn

"UBJ ﬂzéé/es/caéé/fs B YV¥e? x 2-37 /4/7”:.

¢ roapels

sq/l, and's dt@/d///? guas

2

~-='; PZeﬂm/s are s 4K, 5%_A_Mnf

,ooor/y sorked, (£ £ c&ﬂmfzr’fé’ ooy

27

o

Sush Go-02%)  sandy ¢52)|

bfum (.,u#mrc

/J/w/e/ [53-55%).

GratSa 250

Achive,

251 ss# 100

5T

OF12 15 oy

n

53

254

RE [FEL
iy

a

b sty 2805 252 5,/ dtowers o £-105% ;
252. S/E back fo /2755

e

%/,’ ﬁﬂ/ﬂ‘ﬁ bghint

yhe dr/p;é barre/ ans
‘s -

e —

6/4;75 ¢ securadcasmse

Reported By: {lii L Ho;)y):\)/m,[&a/ﬂ){i

Reviewed By: ﬁdﬂéefes

Title: Ggo 2eanN T

& eplost Tie: X oo /Qors 7=

Signature: 6@0

Y e flo.

Signature:
[od

IDate: /;ﬂ/é A/

RHI-FF-1R3 (12/97)

W%Wl’bate: 8la '[01
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BOREHOLE LOG e B
WellD: (7 335/  |WelName: JG4-£33~33F |Locelion: S£ Lo Z0/-B Tamk Farrom
Pro;ect ;ﬂﬂ/ A%'ff .Dﬂ/éz? Reference Measuring Point: /5, /‘Mﬂd(j;lffdcc
Sample Sample Description Comments:
Depth Graphic | group Name, Grain Size Distﬁbution, Soil Classification, Color, Depth of Casing, Drilling
(Ft.) ngfe Rl:éz\c:ry Log | Moisture Content, 30;123, ngﬁf.if‘{aﬂiéf‘a"’gy' Max Particle M;:‘hfgét‘h;;rz%? %‘E}\;Lnrg
255— Heo g—s %}’z} /Jﬂ/ﬂm &s whhsd - é%é/) 5/% féa% v, 155
o=  ApPlOX %2'3’? e/ &/ pleshs o 3" max 222 /77 3=
26— ¥ 5% [0 ~ 256
_Bfior | F :"#_zdé Sgturatet SoAF s ponsy - 5//;{/ :
267 &i ) 5 7 T Teh,
— eaers VI E _% A e s cobbios >£f 2ol
255~ | AU margruee, B
Ti Bt
- - 2 a,
25 () 258 37l ve/, s carknt |
—[%# 02 2 k A s ST o fess, spnd s 4@74&;,;«»«5/5} refen cobbfe
20— Gor 453;0"' vq‘-«;*a Hhirs wirresghed i coler )‘a/' u dive 2
- m £| ecaten S 2] basa/t plast ant 558402 frm /ygx‘/@i.
21| %o% 7 /s ort)
- 3 % L size t5 /127 anss
%2~ Dewe R -mz/gzuuz@«c’ EX3K2" it foreenX
—[Barce] s L*Mmm_ﬂ% :
%3 SR \
- ; &dotect Y .=
24~ A4
- 5.'U:
65— g B
- SR sty 2658~ tof o pebbles ¢
Jb— G S cobb/es 1n ﬁe/zz/%z ﬂﬂg@/}zeaﬁ
- ite7 /.
Z7- %
26f ~ »
247~ %r
1G5
Reported By wafﬁafﬂé Reviewed By: Da{dee,@'
Titte: é /bl /e Ges/pesT .
Signature: %@ M IDate}%/a/ Signature: %M |Dat9://0/é7ﬁ/




Page /7 of A Q
BOREHOLE LOG T
Wello: £330/  |WellNome: J75-L33 - 337mF  |L0Rlion: S& £ 201 B Tomk Farm
Project: o/ (’5{4 ZQ ,//” » Reference Measuring Point, D ”!z i : ,é; o
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | ,D¢P¥ of Casing, Drilling
(Ft) Tgpe Blows Log i pMoisture Content, Sorting, Angularity, Mineralogy, Max Particle Method: Method of Driving
0. | Recovery Size, Reaction to HC Sampling Tool, Sampler
! Size, Water Level
F— Devve rchive ’agf,a
_541@/ VI :'ﬁl‘f B ' ond b fo Oopsos
Piaa8 / , <
27— S Rasall (aurlet-@ T3 and S ff oifn/p1
- ;6_‘;_/7/ AEAL tacing seatad
(-1 b 1¢
272~ ] - @) I
i - ,
—_ TD @ 23has oot GAO/OI
:-‘ [ T
7 274as
_ . fod
A7
D75—
- A
27—
Z77-
27~
219~
Z80—
Z81-
252~ i
23—
A~

Reported By: (7 Mqﬂéﬂe&/ﬁs &/r‘/;'f(fbﬂ

Reviewed By: Dc &éﬁ.@;

Title: &e{oqu'f

Signature:

Title: (&0 feorsT

Signature

RML_EE_1872 12/07)

’,,’éﬂoate:/?ﬁgﬁ,

|Date: S0 f
7
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WELL CONSTRUCTION SUMMARY REPORT

Start Date:

7[17/01

FinishDate: 8 [17 (o1

Page | of |

Specification No.:ova::oﬁs i |Rev. No.:

o) Well Name: 30.9-£ 33 - 3 3. [FFB-Well No: ¢ 3394
ECNs:  AJA4 Approximate Location: S £ eomner of 241 = BX Tank Fatm
Project ¢ yo; RCR A Oelling Other Companies: <\ y
Drilling Company: @ ¢ s enawt _Sonie Tne Geclogist(s): C./Harfinez 5 C.Trice, Do wkekes
Driler. /%, Gomesz T Wacking

Shoe 0 D.ll D.

Auger:

ize/Grade/Lbs. Per Ft, Interval Diameter From to |
Corborn Steel .- 2800 (34" 1Y cable Toor 7% 0D |DameterFrom_0 ~ b S0 |
103444/ 15%" . Air Rolary:  [p __Lg}fﬁ Diameter From 50 b% v
- A.R. w/Sonic: Diameter From o A
- Diameter From o _

- Diameter From to |
“Indicate Welded (W) - Flush Joint (FJ} Coupled (C) & Thread Design Diameter From to |

20, t.[.l[_ X Drilling Fluid: A \r L) i

Total Drilled Depth: _Q g, |Hole Dia @ TO:

e (0

Total Amt, Of Water Added During Drtling: I e il

Well Straightness Test Re&fh?.

NoT ®uN

Static Water Level: 2/, 27 |Date: 8/2 /ol

Sondes (type) interval Date Sondes (type) Interval Date
pectraf Gamma - 55| 7oz/01 Wevtron Moisture |07 1207 7/26./61
Spectos( Gamma __| 5% 16F [ 7/36)/0 7 Weupon moisture | J20"-2%0" Z/2Lfor
ecfral Gomma 163726271 5/31/0/ edlron_Moisture 3&'&?&5" /2 6/0/

= = S
: ' /
Size/Wt./Materlal l_):pth , Thread :il:; Type Mm,,";fﬁ,,’;’.f‘",,,,ck gﬂ‘:me h;?::
1D ceicag £-2osip ] el — | Coluode Sl Sord  [z001  zas gl ez [,
¥ een 9.4 -279:3 |FH48D |o.020 Brtonde Doty 144 - 2930705 70 TR
T ¥
1D Ging, % e 2904 teady | = | Jortlond Quenenct —2 - 10t s
bt BlieksConted)  |.2835- 2857, 1g  [%*
ST 259,

pate ot 12/ Deve Joprm et Tome: 8/24/6/ v

Well Abandoned:

Descrption: g [ 4

vhmerss Ll

[t

Description;

Protective Casing Elevation:

Washington State Plane Coordinates:

Brass Cap Elevation:

ol oes

Reported By: (0 Triee

Reviewed By: }C dé&éj‘

Title: Seglopist

[oate /06,

Signature:

BHI-EE-181 (12/97)

C Trice

Signature:

Tite: o St
I oo 234

A38



WELL SUMMARY SHEET

Page ! of 2

Date: o7/ 18lo)

WellID: ¢ 2~ a N

Well Name: yqa-£33- %39

Location: $& coemer of adi~BX _Tank Facm

Project ¢y o1 Rorg !gr\i\\inq

oY
Prepared By: .55 “mlu-\j Date; Reviewed By: nDaa/g&Ee; lDate: CZ/ICI/G /
Signature:  f [ 1< Signature:
7 - —
CONS{RUCTION DATA ﬁéOLOGICIHYDROLOGIC DATA
Depth in 7 "
Description Diagram Feet Gm:'c Lithologic Description
(p"' q‘.’.\. ?m‘m_r_‘-:ve CAS-'U\J et ; : O QI- ‘2‘ &g&, \\_raotecial
above  slaimless casing. 5 ¥ ,'- Y 5:\+“ :"""'dl Gravel mse )
< 444 ; 4 ; "' ’ ’
i ”” S = 188 Shiakthy, S! rave
syt ‘o,
47Tp ss 3edL casing: iy ARAS 188 20" ST tens
/irif i
+ 2.00 —»  259.4' :“, 4 ;5 36-33 Sard (5)
Forllnnd cement 3mu-\* : ;, : y Ij ’II 4o la ! e S Con
/ I
o —> .y 1t nins 2lag -2 Slightiy ST G rayelly Sand
- Pk, -~
Benlgnile ervmbles ® ik ;ﬂ B -] 1 \ems
f ik et :
0.4  —¥ 244 35 R Ariry - 30 -3’ S;\T&Sqné‘t:\ G eovel (Msc)
TR kT it i - ’
/q <+ /8 Bentonbe pellels : ri ;,’: - A -39 %i\?‘:‘ Sand (me)
7
244,35 —%  s4a.7’ 5”’ ﬁ,f 20 — . 1.5 catt lens) M
74
4" Ib SS 364l 0.020is. Sied vy s - . A
/i Y
Cond. wire-pican  well sereen /i § /i r; SS'—SMI mndxf Grovel [an\'
. ¢ rir Ay 7
zs9.d  —% 279.3' Airi i 54228 wangd (5)
iriris 7
f0-20 mesh siliee Sq.n4’ Jrids ;/7 I-Z'le 1 hY
. ‘ riris:
2499 —> 7331’ e L e — 225" 225" Ay Boel (5€) |
' v Ay s 260 sl sy sandy Bl frs)
/// - -~ 5
[H] it 4d -
4 Ib sszodl Tailpipe: iy nan -
27737 28I rii a0y
g RRAS i
5" Y
8 Realonle Pallels (caq’rgc’) : ALy § Aol
F3 f THET firif
783.1 —% zes.ggu 1 AGGLE Wy
Rew driie £
pans it A
il
i -
rirird G :
Al siririr —_ a
Ll G Y
13 |
1y i ririsy =
Aty AT H
¢ i i1 ridej | 200 :}7
r 4
b temp. ing cemeved ’,H ;u/ - X
- i ik
Al d;TH.; art in -Cul' below ;, iHi 5 ; - d
1] i Heir
aroynd sur‘ce.et. ; [HHI / -~ .
< ' E R
sTHI AL o N )

BHI-EE-189 (12/97)
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Page 2 of 2

WELL SUMMARY SHEET Date: 7/jgfer
Well ID: 2397 WeliName:  2q4- €23- 325
Location!  SE Covmar of 241-Bx Towk Feca Project: pepn  Fy- ol
Prepared BY: Segs theleing LDate: g/li7]et Reviewed By. ])(',wef_ke_g {Date:?/‘?b{
Signature: L_L = Signature: M%W v
4 CONSTRGCTION DATA o th.i. GEOLOGIC/HYDROLOGIC DATA
epth in -
Description -Diagram Feet | Graphic Lithologic Description
Ao —rrnmdisl oor'- 057 Arnvel ()
—|835% % 0ey - as3.6’ St (m)
Eraralzens 25 il sk sn.gfﬁmsll'msﬁi!
v SedeRigus \
< fgeidaver|2eal —260°  frove) (6)
-|; bl 200 — 218! s“a\l. Erowsl (36)
mn—m ms'. :!"(Q' sy Grove) (nér)
1 N
| 285.HY ASALT
-_— TO = Z8S. ’qs
v 7
- we = 260.27 bos ,s(’/z/,/a/
3dy —
A demp. cagin reymav H >"'
an Jf_?H\s ara in Lel.'l a—
below 3,3!!59] surlace. ) ]

RHI.FE-180 (12/97)
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WELL SURVEY DATA REFPORT

ERC Project: 22192

Prepared By: Gary B. Wagner, PL.S.
Company: Rogers Surveying, Inc.

Date Requested: 11/19/01

Requestior:

Date of Survey: 12/05/01

Surveyor: Rogers Surveying, Inc.

ERC Point of Contact: Mr. Robert Bone

Survey Co. Point of Contact:
Gary B. Wagner, P.L.S.

Description of Work:

Horizontal Datum: NADS3(91)

Civil surveying for eleven groundwater wells

Vertical Datum: NAVDSS

in 200W & 200E Areas.

Units: Metric

Hanford Area Designation: 200E

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:

PUG & HVC-1
Vertical Control Monuments:
HSW0-032
Well Name “Well ID | Easting Northing Elevation
299-E33-339 C3392 | 573716.86 137221.51 Center of Casing
203.027 | “X” on Rim
573716.84 137221.84 202303 | Brass Cap
Notes:
Surveyor Statement;

I Gary B. Wagnev, a professional land surveyor
registered in the state of Washington (Registration
No. 30440), here&y certify that this report is based
on a field survey performed in December, 2001
under my direct supervision and that the data

contained here isitrue and correct.

Certification Seal

BHI-EE-202 (09/98)

A4l




B

OREHOLE LOG

Page __of [D

Date: o7 i [0}

WelliD: ¢ 33945 ‘Well Name: 399 -£32-339 Localion: S corner 0% 2ui- 8% Tank Sanm
Project: evyo) RCRA Deilling Reference Measuring Point: Ground  Surface,
-
Sample Sample Description Comments:
Depth Graphic . g e e . I Depth of Casing, Drilling
ELY | e | e | 05| e, Sy e Dt son st | S
No. }Recovery ' Size,Reaction tc': HCI ' Sampling Tool, Sampler
d Size, Water Leve!
(s nif 4 ,
o — .y AN & Back 81 materia). Coole Tool. Drivs,
L, v .,
- 4 Tarvel T2 {(- %L
AN
- o
5 —[|Ardnige (0 caly A rehnive Samale
.
- = - \$ S H'u_.( .Sosnd.:\(-‘rn.ut\ (.mse\) SDOID BDcal. o, & Laeredk.
-~ o\ 0 |aravel \ wo®te sand, W R i i, Sam vE-c,
- e '@MLi-K, Qravel . pooely sorted , & W,
N - . .
- - rrilonax 93 3 \q‘ Sobhles 30./0 Basalt 10 ‘o
10 ~—lBrdve Silete Cothan), Bxn 4o Her. VONR S (q‘\*uu‘) Goak Anchive Somels,
- 3 : df‘\& ) @100, o B L ket
AV i T § Slightly .
5 —lacmive T SIS — 188 Sing S vet (56 w0/ %paudl Geal finchive Sarpls
- PO\ sand,_ & Yo si1t, Savd m-c -9 I© .o « 3 caat, |
- : Llod. Soried, q‘rq\f(_\ 5-R, poork,  socted
n\:-\\ : Mo 5Vt =~ onch Cobbles . *-Lodlo basalt, ‘40.10 Crok Arenive, Sawple
L)
= Q’tz.(o‘ﬂn{r\ sllc"‘\ﬂ: rxn WS- Colae (:)\MA\Q @ \-S_ni’
A0 —Braaiue o Yr s 1) acas, ' Goala deckius Sawpls
: R f
- 6.5~ : @ an o’
- . Brown, (Samots
strong . N
- imt) i WL, low plashiciry
- 207~ 3‘;1 Sand (8 6% samd, s Er-qu-c\
2 5 —[Arcnied G nedults £ -vese €0l basalt, 2070 {Gral Beshive Samgls
- & A lar D dar ’ < .
- {Qred Samelt woisd. Ao sxn W e
- H~a - 25/ s‘.\'i-.Q sand_(ms) 35%e slj-.us"lnsané
= AV Sond E-uese 0% bazay, Bolo oi‘m-(-p‘z) A85°59.8 Ao ~dum
Reported By: ¢ vgciene. mactine Reviewed By: D C%E/éﬁ-s
Tite: . v .ysT Title: Geo/c??/.S‘?‘,
Signature: c Date: o Signature: Date: 8/7/0
QD\_QM'\N\QM;& R 181 1Y, 7 4

BHI-EE-183 {12/97)
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BOREHOLE LOG

Page 3 of {0
Date: o lLgl o

WelllD: cy3an

|Well Name: 299-£ 33-339

Location: s & Corner

o€ 2U-BE Yan® Farm,

Project: & ¥ot RcrA D Wing

Reference Measuring Point: G round - Surface
Sample Sample Description Gomments:
Di_‘t)th Type | Blows Graphlc | Group Name, Grain Size Distribution, Soil Classification, Color, éﬁaobgfﬁéggép Sll_:::g
[(A)] Log | moisture Content, Sorting, Angularity, Mineralogy, Max Particle ’ 9
No. jRecovery Size Reaction to HCI Sampling Tool, Sampler
18, Reaction to, Size, Water Level
‘30 - n‘n -l ra - N
'—ﬁrg\é 23 Ceont) SR ‘ant-‘h\.‘ socted, 1o YR 512 qrayishl Grak Beohiue, Samgly
- Horown Streng ran B QL ! <
g . .
- Solag = 30 5\\..w|-h. S\T quv{\\u sand 1070
- S, S IU g‘nno{.\ ‘75 fo SQ.nd \f@ [ 3 AN ’n?-’ Gravel decreased |
- g@ﬂrlu‘ asctcd > Se-SH %pgvf_\ max Si2e 6%’1‘-’&.&\]\4
35 N eonive, (X v ‘te [Crob_ Archive Sample |
- (1) chr ra o ¢ [ ! 3 < vk
- 26 ST tens
/ 7 Y .
- [] 5:t : (:5 10 /o S5.1T,
- 3 °fo Sand, DY Gravel., SomdvE-cae.
O —Rechive. S-R p.tl,!;gﬁé. Grovel , S-¢, vned. sacicd Grab Brchive Sam’l‘!h
- b HeY & —v/o Hs'l b {
- “10 Skeeng can Wel
. ’
- Py~ 35’ 3;\t;.Q5wA‘m‘)—to’ro ST, Rt
- : Sand, Leocg °=‘("°“"\ Sana &R, vf~cge,
45 ——lieehiva P 5 e basale, 5€°/0 o'tx,(o%f\ Giealy ook e Sapmple
- VoM R L-\L(éd\u) ™l coleous, S‘fm:“ﬂj| Mﬁ&m
- 7l S AT teams chedded Wi qravel, meox
Fe N
- v U ﬁ-}mn.na carichamy, Lowd
- 3 kaz'-r"clh, 109 R 513 Reown &mn%rxn Hey
onqtin DAL
<
§0 —jacchive : 3‘75’— s6 Sty Somd, Grovel (mse) See,  Geah Gnchive Savp
Y[3Z°9) Ry =y T
- __thgﬂ-imn Crowv_ 30~34 (ot D50 4, B Laded,
- “5180" Sttt Sands Gravellomsg) 1% siit, Ozpwo louwn visk.
. N o ~ s0s
- 2 /i 1 G ravel, Sand v€-tse Swoitei -0 _Aie
] : . Aricant)
- vl Snrded S-R, G ravel S-R .:ee"\u.‘ aacted. ‘i‘m—u‘ép- \\Xng‘( it
65 ——pirchive | o 5ize S cobbtes WNR L1 strong anMel G rakb Dechive Somple
£ _ ;
- 55" 5 prndy Gravel ¢ eb\ Unlcerd 57 @S9
- 1omvel Sind = Ve gay e\ Sucked 567 faselt,
- 145 Ql’f‘l. aQmeel s sp 3 ok Svr\-zé. G Sige NOSE
- = \ A povmios 1010 912 (i bhen 9@1\ ¢rrore,_viin 10N

Reported By € Nartens artineT

Reviewed By:

D Ubrkes

Title: C:ru:\.ac&; 5L

2

Signature: Qg o 00 s MroFNro,

Title: @oﬁgp‘f

IEate:“L\% \ay Signature:

.A IDate:,@é?/O/

BHI-EE-183 (12/97)
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jPage 2 of lﬂ
BOREHOLE LOG . |Date:
hAaley
WellID: 334 3 |We\l Name:! 00 _¢23 - 23249 Location! o v of 2ll P¥ Tank Fvem
Project: .y (rpA ' Reference Measuring Point: ¢
) Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) Type Blows Log i N . " ) Method, Method of Driving
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle :
No. |Recovery Size. Reaction o HCI Sampling Tool, Sampler
ize, Reaction to Size, Water Level
il l ( .
GO— |ty x . ~Se 1 mrd 6l gmpwe M«m&.
AR,
- Snd ol e " Jdp ! (2 S yecad ‘m"\erl/nnrxr Lo’
- Ase-723 Sund (5): telucse, g0z
- ; 5} b bea), SoL buselt
- / Werr ryn HE

&5 —|ectnng 6 coln Acchive Samgle

LS

10 e | 30 LAV N

G oab Arccinive gn‘.u.‘oL.

IR
et

Sn!

-

1
YT

Yo'

Tage nw

1

s
e
2

-!5_ Bx vt

© rob Bochine Soxple
5!

G xcob Aeehiue SM\!g

14

87

%;m-u

G roo Sechive San\iﬂ.g_
ag!

. _ V L :":" .

Reported By: -~ Trica Reviewz?y: /‘DC %éezéef
Thle: f,0iomst Title: COLPR/S

Signature: *ﬂ ﬂd e ]Date: Y\\q)lo) |Signature: W IDate: 8; / 7/ (]

L

BHI-EE-183 (12/97)
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Page Y of o
Wellld: £ 23q, [wet Name: 744 g3 33 Location: <p rorrey of 20)- Y fanx Seee
Project  ¢Ypy ReDA i Reference Measuring Point: 2 <
) Sample Sample Description Comments:
Depth Graphic e TR . N Depth of Casing, Drilling
(Ft) Type Blows Log Gro_up Name, Grain Slz_e Dlstnbuthn, Sqﬂ Classification, Co_!or. Method, Method of Driving
No. |Recovery Moisture Content, Sorting, Angutarity, Mineralogy, Max Particle Sampling Tool, Sampler
$Size, Reaction to HCI Size, Water Leve!
- b
G0 —heiive N Srob Archive Sample
~ AR an ’
- ~r a4’ Sued C8 0l (s Y40) vred GDSn-vtn
45 — lSrchive 10%9%h (I bragh quo#\ SA wea¥ ryn UE) € rabh &cchlus Samphe
- | Jo-30% boselt  2p-lo’ g, D a5’
-1 4
16— [Brehied oo’ Sapd e sawm: 65 above Gnab_e_&mmhgh_
- Ine ’
= ;
(05 B fwe” Sawd (5 Same as abaue brab accinive Samele |
- D o5’
R -
no— ol can’ Sand () Same gy abnea, Crab fechivt Samp
- D wo’
. 0
NS5 arthaivd WS Sand (8) W ese MOTo med SD/0E A | Grok fechive Savply
- 0¥ R ¥y (LT beowninh qran)s-R, 1@ ug”
- a0 Basalt, 90%, ghelsthe)poariy,
- \ Ulsacked | weak cyn Wy
Reported By:  n vy, 0 Reviewed By: ﬁC&(/éE,é:J‘
T £ie\agus) THe:  Geol/porsy
Signature: (™% J(‘ iy |Date: g)\a\ oy | Signature: W |Date: ?/?/0/ |

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page 5_ of \p
Date: 7)1 |0}

WelllD:  ~ 2297

|well Name: 5901 — 33 ~ 22

Location: cv= (ormer~

oF 29\ Y. Vot oo

Project: Ay oy RERA, Reference Measuring Point:
Sample Sample Descripticn Comments:
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BOREHOLE LOG
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Appendix B

Physical Properties Data

This appendix includes the results of testing for particle size distribution on split spoon samples from
the wells 299-E33-337, 299-E33-338, and 299-E33-339. The analyses were done by CH2M HILL
Hanford, Inc. using standard sieve techniques.
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CH2M Hill Hanford, Tnc.

SIEVE ANALYSIS

IWELL NAME  299-E33-337 |[DEPTH
[TESTEDBY _ J.M.Wimett |CONTACT

259.9-260.9 |SAMPLE#

Dave Weekes |[PHONE

E33-337-259.9WELL ID# C3390]
372-9130 JDATE 08/23/2001 §

SAMPLE SIEVE CUMULATIVE | % WEIGHT % Grain Size COMMENTS
WT {g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
843.30 2" ' 0.0 0.0 100.0 50.80
1.5" 211.8 25.1 74.9 38.10
3/4" 395.5 46.9 53.1 19.05
3/8" 451.9 53.6 46.4 9.42
#4 537.1 63.7 36.3 4,70
#10 616.4 73.4 26.9 1.98
#20 669.1 7.2 20.7 0.83
#40 699.9 83.0 17.0 0.42
#60 719.9 85.4 14.6 0.25 |
#100 738.5 87.6 12.4 0.150
#200 762.6 90.4 9.6 0.074
Sieve Analysis Data for Sample E33-337-259.9
U.S. Std, Sleve ‘ o o
(=)
100%
90%
80%
70%
o
-5 60%
(%3
[+
& s50%
c
g
5 40%
0.
30%
20% : . j
10% - : Z - -
0% : ' : : :
100. 10. 0.1 0.01
Grain Size, mm
Comments: Sandy Gravel

All data are accurajgly and

letely recorded.

Checked By:

Date:
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CH2ZM Hill Hanford, inc.

SIEVE ANALYSIS

lWELL NAME  299-E33-337 |DEPTH 260.9-261.9"' |[SAMPLE# E33-337-'260.iWELL 1D# . CSSQO[
||TESTED BY J.MWimett _ |[CONTACT Dave Weekes ||PHONE 372-9130 |DATE 08/23/2001 |
SAMPLE SIEVE CUMULATIVE | % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE iN. WEIGHT{g) RETAINED { PASSING {mm)
796.20 2" : 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 1000 38.10
3/4" 49,2 6,2 93.8 19.05
3/8" 442.0 55.5 44.5 9.42
#4 638.9 80.2 19.8 4.70
#10 659.7 82.9 17.1 1.98
#20 667.8 83.9 16.1 0.83
#40 678.0 85.2 14.8 0,42
#60 695.8 87.4 12.6 0.25
#100 719.7 90.4 9.6 0,150
#200 751.9 94.4 5.6 0.074
Sieve Analysis Data for Sample E33-337-260.9
.S, Std. Sieve - y
T B s g g8 §
100% 9 2 r = R
90%
80%
70%
& .
5 60%
[7;]
[
& 50%
[ =
8
b 40%
o
30%
20%
10%
0%
100. 10. 1. 0.1 0.01
Grain Size, mm
Comments: Sandy Gravel
All data are accurately and complstely recorded.

Checked By: / M{
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CH2ZM Hill Hantord, Inc.

SIEVE ANALYSIS

‘WELL NAME  299-E33-338 |IDEPTH

$69.9'261.3" |[SAMPLE# _E33-338-250.3|WELL ID# C33g

[TESTED BY __J.M.Wimett {CONTACT Dave Weekes “PHO NE 372-9130 |DATE 08/23/2001 ||

SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g)_ SIZE IN. WEIGHT(9) RETAINED | PASSING {mm)
687.40 2" 0.0 0.0 100.0 - 50.80
15" 0.0 0.0 100.0 38.10
/4" 74.3 . 10.8 §9.2 19,05
3/8" 191.8 27.9 72.4 9.42
#4 285.4 41,5 58.5 4,70
#10 367.1 53.4 46.6 1.98
#20 442.6 64.4 35.6 0.83
#40 514.4 74.8 25.2 0.42
#60 566.1 82.4 178 0.25
_ #100 607.3 88.3 11.7 0.150
#200 549.8 04.5 5.5 0.074
Sieve Analysls Data for Sample E33-338-259.3
U.S. S1d. Sleve
100%
90%
80%
70% -
o . .
£ 60% S
[} '
[1] .
& s50% .
[=4 .
5 40% <
a | B HE IR \ ------
30% : \\ : o
20% - ::::::.\ R
10% S ', i
SR T F R B T I [ L N S .'\'..' ..........
0% :
100. 10. 1 0.1 0.01
Grain Size, mm
Comments: Sandy Gravel

All data are accurately and completely recgrded. »

Checked By: /JC

; Date: /Ol/jé /c;/
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CH2ZM Hill Hanford, Inc.

SIEVE ANALYSIS
[WELL NAME _ 299-E33-339_|[DEPTH 260.0-261.0' JISAMPLE# E33-339-260, WELL 10# C33g2
[TESTED BY __JM.Wimett |[CONTACT Dave Weekes |[PHONE 372-9130 |DATE 08/23/2001
SAMPLE SIEVE CUMULATIVE | % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
761.50 2* 0.0 0.0 100.0 50,80
1.5 0.0 0.0 100.0 38.10
3/4* 315.8 41.5 58.5 19.05
a/8" 415.7 54.6 45.4 8.42
#4 502.5 66.0 34.0 4.70
#10 562.6 73.9 26.1 1.98
#20 598.3 78.6 21.4 0.83
#40 622.4 81.7 18.3 0.42 |
#60 643.1 84.5 15.5 0.25
#100 666.8 87.6 12.4 0.150
#200 699.1 91.8 8.2 0.074
Sieve Analysis Data for Sample E33-339-260.0
U.S. Std. Sieve o
100%
80%
80%
70%
g
£ 60%
0
o
& 50%
[=
3
5 40%
a o
30% .
20% - B -
10% = Z '
LI ) L o e I A L T L O T R [N S 1 24 et e e e LAt LI R e .
0% +——
100. 10, 1. 0.1 0.01
Grain Size, mm
Commaents: Sandy Gravel

All data are accurately and completet; rgcorded,

Checked By: D& leots Mm

I

Date: /| t{?//l’é/c;/

B.S



CH2M Hill Hanford, Tnc.

SIEVE ANALYSIS

‘lWELL NAME 299-E33-339 ]DEPTH 261.0-262.0" |ISAMPLE#  E33-339-261. IWELL 10# £3392]

MESTED BY _ J.M.Wimett  [CONTACT Dave Weekes |[PHONE 372-9130_|DATE 08/23/2001 |

SAMPLE - SIEVE CUMULATIVE | % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING {mm)}
750.00 2" 0.0 0.0 100.0 50.80
1.5 141.0 18.8 81.2 38.10
3/4* 385.7 51.4 48.6 19.05
- 3/8" 478.6 63.8 36.2 9.42
#4 539.2 71.9 28.1 4,70
#10 589.2 78.6 21.4 1.98
#20 822.6 83.0 17.0 0.83
#40 6471 86.3 13.7 0.42
#60). 667.8 89.0 11.0 0.25
#100 686.9 51.6 8.4 0.150
#200 706.6 94,2 5.8 0.074
Sieve Analysis Data for Sample E33-339-261.0
U.S, Std, Sieve . . ) =)
s 3
100% 2
90%
80%
70%
o
-5 60%
"]
&8
B 50%
g
S a0%
-9
30%
20%
10%
0%
100. - 10. 1. 0.1 0.01
Grain Size, mm
Comments: Sandy Gravel

All data are accurately and completely recorded,

Checked By: Dé&‘c/ee/é&f‘ 3 RISl Date: /e[éé'/;/
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Appendix C

Borehole Geophysical Logs

This appendix contains the borehole geophysical logs obtained from boreholes 222-E33-337, 299-
E33-338, and 299-E33-339. The logs were run and analyzed by MACTEC-ERS. Log header information
and log analyses are included with the logs.
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299-E33-337 (C3390)

G-
WACTEC EVMASONMENTAL REFTORATION NENWCEE. LLC
Log Data Report
Borehole Information:
Borehole: 299-E33-337(C3390) | Site: B Farm Perimeter _
Coordinates GWL (ft): ~260 GWL Date: 7/1 8_!_01
North East Drill Date TOC’ Elevation Total Depth (ft) Type
N/AS N/A 7/16/01 Not available 286 Air Rotary
Casing Information:
Outside Inside
Stickup Diameter Diameter  Thickness Top
Casing Type {ft) {in.) {in.) {in.) (51) Bottom {f)
Steel-threaded drill pipe ~1in 10.75 9.375 11/18 0 281

Borehole Notes:

This is a RCRA groundwater well that was logged through the drill pipe. There is a void space around the
first 16 in. of the casing.

Logging Equipment Information:

Logging System: Gamma 1D [ Type: SGLS (35%)
Calibration Date: Calibration Reference:

| Logging Procedure: MAG-HGLP 1.6.5

Logging System:  RLS 1 [ Type: Moisture

Calibration Date:  7/11/01 __ Calibration Reference: RLSMO00.0

[ Logging Procedure:

Spectral Gamma Logging System (SGLS) Log Run Information:

 Log Run 1 2 3 4 Repeat
Date 7M18/01 7118701 7119/01 710101 7/10/01
Logging Engineer MusialfSpatz | Musial/Spatz | Pearson Spatz Spatz
Start Depth (ft) 1 95 144 231 271
Finish Depth (ft} 96 145 232 283 241
Count Time (sec) 200 200 200 200 200
Live/Real L L L L L
Shield (Y/N) N N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0 1.0
ft/min nia nfa n/a n/a nfa
Pre-Verification AD001CAB AODQ1CAB AD002CAB AQDO2CAB AQOD2CAB
Start File A0001000 AD001096 A0002000 A0002089 ADQD2142
Finish File A0001095 A0001146 A0002088 A00D2141 A0002172
Post-Verification ACDO1CAA AODC1CAA ADOD2CAA AQDO2CAA AOQ02CAA
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Neutron Moisture Logging System (NMLS) Log Run Information:

[ Log Run 3 2 3 Repeat
Date 7124101 7124/01 7i24/014 7/24/01
Logging Engineer Spatz/Musial | Musial/Spatz Musial/Spatz | Spatz
Start Depth {ff) 1 124 248.0 260
Finish Depth (ft) 125 249 260.25 229.75
Count Time {s) n/a n/a nfa n/a
Live/Real n/a n/a nfa n/a
Shield (Y/N) N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25
ft/min 1.0 1.0 1.0 1.0
Pre-Verification CO0072CAB C0072CAB CO072CAB CO072CAB
Start File C0072000 CO0072497 C0082000 C0082055
Finish File C0072496 C0072997 C0082054 co082176
Post-Verification CO0082CAA CO082CAA CO082CAA COD82CAA

Logging Operation Notes:

A longer count time {200 sec) was required with the SGLS because of the relatively thick casing. In order
to obtain reliable spectra while minimizing overall logging time, the depth interval was increased from 0.5
fito 1.0 ft.

SGLS log depths are relative to ground level. Two logging runs occurred on both 7/18/01 and 7/19/01
because the liquid nitrogen needed to be recharged. Start of log spectra isat i ft below ground surface.
Depth to water is about 261 ft. No fine gain adjustments were made during this log run (7/19/01). The hole
is open at the end of the drill pipe at 281 ft, ’

Neutron moisture logs were run on 7/24/01 using the RLS 1, and log depths are relative to ground level.
The neutron moisture tool was run centratized.

Analysis Notes:

[Analyst: [ Sobczyk | Date: | 07/27/01 | Reference: | i

Pre-run and post run verification spectra for the SGLS were evaluated, and the tool was found te be
functioning normally. Individual spectra were processed in batch mode using APTEC SUPERVISOR to
identify individual energy peaks and determine count rates. Concentrations were calculated with EXCEL.
Corrections were applied for a casing thickness of 11/16 in. from the ground surface to 281 ft. No casing
correction was applied at 282 and 283 ft. A correction for water in the borehole was applied at and below
261 ft. Dead time corrections were not necessary.

Moisture calibration models at Hanford for 10-in, holes with %-in. casing have not been established. Thus,
the neutron log was not processed to estimate volumetric moisture content because the relatively large
borehole diameter and casing thickness are beyond the range of conditions for which the tool was
calibrated. Neutron data are presented as gross counts. In general, an increase in neutron count is
indicative of an increase in moisture content, but a quantitative calculation of volumetric moisture cannot
be made at this time.
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Log Plot Notes:

Separate log plots are provided for gross gamma and dead time, naturally occurring radionuclides (*°K,
*2Th, ***U, and associated decay progeny), and man-made radionuclides. For each radionuclide, the energy
value of the spectral peak used for quantification is indicated. Unless otherwise noted, all radionuclides are
plotted in picocuries per gram (pCi/g). The open circles indicate the minimum detectable activity (MDA)
for each radionuclide. Error bars on each plot represent error associated with counting statistics only and do
not include errors associated with the inverse efficiency function, dead time correction, or casing and water
corrections. These errors are discussed in the calibration report. A combination plot is also included to
facilitate correlation. A neutron moisture tog of neutron counts is also shown on the combination plot.

Results and Interpretations:

13Cs was the only man-made radionuclide that was detected. The only '*’Cs concentration occurs at 1 and
2 ft below ground surface. The measured '¥7Cs concentration is about 0.4 pCi/g.

The changes in gross gamma counts depend primarily upon changes in *’K concentrations. The increase in
gross gamma counts from about 83 cps to about 100 cps at a log depth of 54 ft corresponds with an increase
in apparent **K concentrations from about 11 pCi/g to 14 pCi/g. Similarly, the dccrease in gross gamma
counts from 90 cps to 80 cps at a log depth of 218 ft corresponds to a decrease in *"K concentrations from
about 13 pCifg to 11 pCi/g. The abrupt decrease in total gamma counts at a log depth of 261 ft is due to the
increased shielding of the detector by groundwater in the borehole. The apparent increase in gross gamma
counts at the bottom of the hole (282 fi and 283 ft) occurs because the detector is not being shielded by the
drill pipe.

The neutren moisture log showed relatively little response. This lack of response is due at least in part to
the low-activity source, short source-to-detector spacing, and large borehole diameter. The slightly
elevated neutron cps that occurs between about 19 and 30 ft corresponds with an interval of relatively high
total gamma. This zone is interpreted as a layer of finer grained sediments surrounded by coarser
sediments. The highest neutron counts occurred in the 121- to 125-ft interval. This interval corresponds
with a slight drop in total gamma and *°K activity. An overlap between logging runs one and two occurred
between 124 and 125 ft. There was good agreement between the two runs in this overlap.

"GWL - groundwater level
2 TOC— top of casing
> N/A — not applicable
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299-E33-337 (C3390)
Man-Made Radionuclide Concentrations
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299-E33-337 (C3390) Combination Plot
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299-E33-337 (C3390) Combination Plot

“K (1461 keV)
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299-E33-337 (C3390)
Rerun Section of Man-Made and Natural Gamma Logs
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299-E33-338 (C3391)

SCTEC REETORATYION LG
Log Data Report
Borehole Information:
Borehole : 299-E£33-338 (C3391) | Site: B Farm Monitoring Well
Coordinates {Plant) GWL {ft) ': 250.0 GWL Date: 08/13/01
North East Drill Date TOC® Elevation | Total Depth (ft) Type
N/A? N/A 08/01 N/A 275.0 cable tool
Casing Information:
Outer Inside
Diameter Diameter Thickness
Casing Type Stickup (ft) (in.) {in} (in.) Top (ft)  Bottom (ft)
Steel (threaded) 0.25 11.875 10.375 0.75 0 50.0
Steel (threaded) 213 10.6875 9.8125 0.4375 0 271.0

Borehole Notes:

The borehole information provided above is derived from personal communication with T. Hottle, Bechtel
Hanford Incorporated site representative. The casing information is derived fromealiper measurements
collected in the field by MACTEC-ERS personnel. Logging measurements are referenced to ground
surface.

Logging Equipment Information:

Logging System: __ Gamma 2B [ Type:  SGLS (365%)
Calibration Date: 09/00 Calibration Reference; GJO-2001-245-TAR

| Logging Procedure: MAC-HGLP 1.6.5

Logging System: Gamma 2E | Type: NMLS
Calibration Date: 05/01 Calibration Reference: GJO-2001-247-TAR
[ Cogging Procedure: MAC-HGLP 1.6.5

Spectral Gamma Logging System (SGLS) Log Run Information:

Log Run 1 2 3 (Repeat) 4 5 (Repeat)
Date 08/13/01 08/13/01 08/13/01 08/14/01 08/14/01
Logging Engineer | Musial Musial Musial Musial Musial
Start Depth (ft) 0.0 125.0 207.0 206.0 2250
Finish Depth {ft} 126.0 207.0 186.0 2750 2180
Count Time {sec) 200 200 200 200 200
Live/Real R R R R R

Shield (Y/N) N N N N N

MSA Interval (ft) 1.0 1.0 1.0 1.0 1.0

ft/min nfa” nfa na n/a nfa
Pre-Verification B0034CAB BO034CAB BOO34CAB BOO35CAB BOO35CAB
Start File B00O34000 B0034127 B0034210 B0O035000 B0035070
Finish File B0034126 B0034209 B0034231 B0035069 BO0356077
Post-Verification BOO34CAA BOO34CAA BO034CAA BOO35CAA BO035CAA
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Neutron Moisture Logging System (NMLS) Log Run Information:

Log Run 1 2 (Repeat)
Date 08/14/01 08/14/01

| Logging Engineer | Musial Musial
Start Depth (ft) 48.0 60.0
Finish Depth (1) 256.0 51.0
CountTime (sec) | nfa n/a
Live/Real nfa n/a
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
ft/min 1.0 1.0
Pre-Verification CO0011CAB C0011CAB
Start File C0011000 C0011832
Finish File C0011831 C0011916
Post-Verification CO011CAA CO011CAA

Logging Operation Notes:

SGLS and NMLS logging were performed over two separate days. The SGLS logging occurred inside
doubie casing between 0 and 50 ft and through single casing from 50 to 271 ft; the bottom 4 ft of the
borehole did not have casing. A longer count time (200 sec) was required with the SGLS because of the
relatively thick casing. To obtain reliable spectra while minimizing overall logging time, the depth interval
was increased from 0.5 to 1.0 ft. Repeat sections for the SGLS logging were collected from 186 to 207 fi
and from 218 to 225 ft.

The NMLS logging occurred from438 to 256 ft in depth through a single casing except between 48 and 50

ft. The neutron moisture tool was run centralized. A single NMLS logging repeat section was collected
between 60 and 81 ft.

Analysis Notes:

[ Analyst: | Henwood [ Date: | 08/28/01 | Reference: | MAC-VZCP 1.7.9 Rev. 2 |

Pre-run and post-run verification of the logging tool were performed for each day’s log event. The post-run
verification for log runs 4 and 5 failed the acceptance criteria. The peak counts per second for the 609- and
1461-keVenergy peaks were below the lower control limit. Examination of spectra indicates the detector
appears to be functioning normally and the log data are provisionally accepted. The pre-verification
spectra collected during log runs 4 and 5 and the post-verification for log runs 1, 2, and 3 were used for the
energy and resolution calibration for the data processing.

Each SGLS spectrum collected during a log run was processed in batch mode using APTEC
SUPERVISOR to identify individual energy peaks and determine count rates. Concentrations were
calculated with EXCEL using an efficiency function and corrections for casing and water as appropriate.
No dead time corrections were necessary in this borehole as it ranged below 10 percent.

Verification measurements were also collected for the NMLS. Acceptance criteria have not yet been
established for the newly deployed logging system. However, the pre- and post-run total count
measurements agree within about 5 percent, suggesting the logging system was operating properly.

Moisture calibration models at Hanford for the borehole diameter and casing used in this borehole have not
been established. Thus, the neutron log was not processed to estimate volumetric moisture content because
the relatively large borehole diameter and casing thickness are beyond the range of conditions for which the
tool was calibrated. Borehole diameter is a major factor in neutron response. Neutron data are presented as

C.13



gross counts. In general, an increase in neutron count is indicative of an increase in moisture content, but a
quantitative calculation of volumetric moisture cannot be made at this time.

The 2'*Bi peak at 1764 keV was used to determine the naturally occurring 2**U concentrations rather than
the 2*Bi peak at 609 keV. The lower energy 609-keV peak could not be distinguished in many of the
spectra within the double-cased interval from 0 to 50 ft.

Repeat log plots at selected depth intervals for KUT concentrations and neutron count rate measurements
were evaluated. The plots indicate good agreement between successive log runs, demonstrating
repeatability in both depth and concentration measurement.

Log Plot Notes:

Separate log plots are provided for the man-made radionuclide (mCs), naturally occurring radionuclides
(4 K, ¥2Th, #¥U [KUT]), a combination of man-rnade, KUT, total gamma and neutron, total gamma
plotted with dead time, and repeat section plots for KUT and neutron. For each radionuclide, the energy
value of the spectral peak used for quantification is indicated. Unless otherwise noted, 21l radionuclides are
plotted in picocuries per gram (pCi/g). The open circles indicate the minimum detectable limit (MDL) for
each radionuclide. Error bars on each plot represent error associated with counting statistics only and do
not include errors associated with the inverse efficiency function, dead time correction, casing cotrections,
or water corrections. These errors are discussed in the calibration report.

Results and Interpretations :

The only man-made radionuclide detected in this borehole was '*’Cs. This radionuclide was measured near
the ground surface at less than 1 pCi/g.

The KUT logs do not have sufficient character in most of the borehole to delineate any definitive lithologic
units. Changes in the KUT and total gamma at about 50 ft are the result of a change in the casing
configuration. The casing corrections for the interval from 0 to 50 ft are based on a combined thickness for
two casings of about 1.25 in. The uncertainty of the casing correction for this thickness is significant and it
appears the concentrations have been slightly underestimated in this depth interval.

Notable intervals of apparent higher moisture content exist at about 105, 172, and 222 ft. [t appears these

intervals are associated with finer grained material on the basis of slightly elevated concentrations of BT,
At the time of neutron logging, groundwater was encountered at about 255 fi.
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299-E33-338 (C-3391)
Man-Made Radionuclide Concentrations
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299-E33-338 (C-3391)
Natural Gamma Logs
28 (1764 keV)

‘'K (1461 keV)
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299-E33-338 (C-3391)

Natural Gamma Logs
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299-E33-339 (C3392)

¢
ARACTEC ENVIRCHIIENTAL RESTORATON SEMACES, LLE
Log Data Report
Borehole Information:
Borehole: _209-E33-337 (C3392) [ Site: _BX Farm Perimeter
Coordinates GWL (ft)': ~260 GWL Date: 7/26/01
North East Drill Date TOC” Elevation Total Depth (ft) Type
N/A? N/A 7118101 Not available 280.69
Casing Information;:
Outer inside
Diameter Diameter Thickness Bottom
Casing Type Stickup {ft) {in.} {in.) {in.) Top {ft) (ft)
Steel-threaded drill pipe ~1in 91/4 34 0 ~281

Borehole Notes:

This is a RCRA groundwater well that was logged through the drill pipe.

Logging Equipment Information:

L ing System: Gamma 2B

[ Type: SGLS (35%)

Calibration Reference:

Calibration Date:
|

Logging Procedure: MAG-HGLP 1.6.5

Logging System: RLS 1

[ Type: Moisture

Calibration Date:  7/11/01

Calibration Reference: RLSMO0.0

{ Logging Procedure:

Spectral Gamma Logging System (SGLS) Log Run Information:
Log Run 1 2 3 4/Repeat

[ Date 7127101 7130/01 7/31/01 8/01/01
Logging Engineer Musial Musial Musial Musial
Start Depth (ft) 0 54 163 285
Finish Depth (ft) 55 164 262 233
Count Time (sec) 200 200 200 200
Live/Real L L L L
Shield (Y/N} N N N N
MSA Intervat (ft) 1.0 1.0 1.0 1.0
ft/min n/a n/a n/a n/a
Pre-Verification B0OO025CAB BOO0Z26CAB BO0027CAB BO0028CAB
Start File B0025000 B0026000 B0027000 B0028000
Finish File B0025055 B0026110 B002709% B0028052
Post Verification BOQOZHCAA BO0DZ6CAA BO0027CAA BOOD28CAA
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Neutron Moisture Logeing System (NMLS) Log Run Information:

Log Run 1 2 3

Date 7/26/01 7/26/01 7/26/01
Logging Engineer Musial/Kos Musial Musial
Start Depth (ft) ] 120 240

Finish Depth (ft) 120 240 263.25
Count Time (sec) nla nfa n/a
Live/Real n/a nfa n/a

Shield (Y/N) N N N

MSA Interval (ft) 025 0.25 0.25
ft/min 1.0 1.0 1.0
Pre-Verification CO0092CAB CO092CAB CO0092CAB
Start File €009000 C009481 COoC10000
Finish File C009480 C009961 CO010096
Post Verification CO102CAA CO0102CAA CO102CAA

Logging Operation Notes:

A longer count time (200 sec) was required with the SGLS because of the relatively thick casing. The
borehole was logged in the drill pipe before completion as a groundwater monitoring well. In order to
obtain reliable spectra while minimizing overall logging time, the depth interval was increased from 0.5 ft
to 1.0 ft.

SGLS log depths are relative to ground level. During logging run 2, a fine gain adjustment cccurred at file
B0026089 (143 ft) from 2123 to 2126 channels. The hole is open at the end of the drill pipe at 281 ft.

Neutron moisture logs were run on 7/26/01 using the RLS 1, and log depths are relative to ground level.

The neutron moisture tool was run centralized. The end of the sonde had about 6 in. of muck on it when
brought to surface.

Analysis Notes:

| Analyst: | Sobczyk | Date: | 08/07/01 | Reference: |

Pre-run and post run verification spectra for the SGLS were evaluated. All of the pre-survey verification
spectra were within the control limits. The postsurvey verification spectrum for logging run 1 {file
B00025CAA) was the only post-survey verification spectrum that was outside of the control limits. The
peak cps for the 609-keV peak was below the lower control limits for this post run verification spectra.
Examinations of spectra indicate that the detector appears to have functioned normally during the log run.
Individual spectra were processed in batch mode using APTEC SUPERVISOR to identify individual
energy peaks and determine count rates. Concentrations were calculated with EXCEL. Corrections were
applied for a casing thickness of 3/4 in. from the ground surface to 281 ft. No casing correction was
applied at 282 to 285 fi. A correction for water in the borehole was applied at and below 262 ft. Dead time
corrections were not necessary.

Moisture calibration models at Hanford for 10-in. borcholes with 3%-in. casing have not been established.
Thus, the neutron log was not processed to estimate volumetric moisture content because the relatively
large borehole diameter and casing thickness are beyond the range of conditions for which the tool was
calibrated. Neutron data are presented as gross counts. In general, an increase in neutron count is
indicative of an increase in moisture content, but a quantitative calculation of volumetric moisture cannot
be made at this time.
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There is an apparent cyclic nature to this neutron log, which may be due to the manner in which the
borehole was drilled. The period of the cycle appears to be about 12 fi. Water added to the hole during
drilling and the use of joint compound at casing connections are potential causes.

Log Plot Notes:

Separate log plots are provided for gross gamma and dead time, naturally occurring radionuclides (**K,
P2Th, U, and associated decay progeny), and man-made radionuclides. For each radionuclide, the energy
value of the spectral peak used for quantification is indicated. Unless otherwise noted, all radionuclides are
plotted in picocuries per gram (pCi/g). The open circles indicate the minimum detectable activity (MDA)
for each radionuclide. Error bars on each plot represent error associated with counting statistics only and
does not include errors associated with the inverse efficiency function, dead time correction, or casing and
water corrections. These errors are discussed in the calibration report. A combination plot is also included
to facilitate correlation. A neutron moisture log of neutron counts is also shown on the combination plot.

Results and Interpretations:

13Cs was the only man-made radionuclide that was detected. '*’Cs activity was observed at only one
measurement, which was at the ground surface. The measured D7 activity is about 0.7 pCi/g.

The changes in gross gamma counts depend primarily upon changes in *°K activities. The increase in gross
gamma counts from about 85 cps to about 117 cps at a log depth of 54 ft corresponds with an increase in
apparent Oy activity from about 14 pCi/g to 22 pCi/g. Similarly, the increase in gross gamma counts from
106 cps to 130 cps at a log depth of 170 ft corresponds to an increase in 'K activity from about 22 pCi/g to
24 pCi/g as well as an increase in2>"Th activity from about 0.8 to 1.4 pCi/g. The increase in gross gamma
counts from 90 cps to 150 cps at 244 fi corresponds to an increase in **K activity from about 16 pCi/g to 22
pCi/g, in 32y activity from about 0.8 to 1.4 pCi/g, and in 2**{ activity from about 0.9 to 1.5 pCi/g. These
apparent increases in total activity are due to relative decreases in sediment grain size. The apparent
decreases in sediment grain size at about 170 ft and at 244 ft correspond with exp ected increases in neutron
cps while the change at 54 ft does not have a corresponding increase in neutron ¢ps. Generally, an increase
in neutron counts is expected to occur where an increase gamima ray counts occurs. At a log depth of 54 ft,
the increase in total gamma occurs without an increase in neutron counts probably because the speciral
gamma ray tool has a deeper radius of investigation than the neutron moisture tool.

The neutron moisture tool’s depressed response in this hole is due to the low-activity source, short source-
to-detector spacing, and large borehole diameter. The elevated neutron cps that occur at about 170 ft and
244 ft correspond with intervals of relatively high total gamma. These zones are interpreted as layers of
finer grained sediments surrounded by coarser sediments. The highest neutron counts occurred in the
groundwater as expected. This interval corresponds with a slight drop in total gamma and *'K activity.

The apparent increase in 28U concentration below the groundwater level is interpreted as an indication of
dissolved radon (**Rn) in the water. Total gamma counts and count rates for the 1461 keV (*’K) and 2615
keV (ZOBTI / 232Th) gamma lines are observed to decrease below the water level because of increased
attenuation as gamma rays pass through the water. Application of the water correction factor compensates
for this attenuation. However, count rates for several gamma lines associated with 281 were observed to
increase at the groundwater level. These included the 351 keV (“4Pb), 609 keV (*'*Bi), and 1764 keV
(“Bi) lines. 2'*Pb and *'*Bi are the eighth and ninth members of a complex decay chain, which begins with
28U and ends with 2®Pb, Under normal conditions, members of the decay chain are assumed to be in
secular equilibrium, meaning that activities of each member of the chain in proportion to one another, Of
the gamma lines emitted by the various?*U decay progeny, those associated with **Bi and ***Pb are the
most prominent, and are commonly used to calculate **U concentration. In water, the radioactive
equilibrium is less likely to be maintained, because Bi and U have differing chemical properties.

Therefore, the presence of 240 in water is not necessarily an indication of dissolved uranium. However,
24p;i and 2'Pb are also decay products of *ZRn, the gascous member of the decay chain. As a gas, radon is
relatively mobiie and soluble in water. Establishment of secular equilibrium betweenZMP, 24p;. and 2pn
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requires only a few hours, and any radon dissolved in the groundwater would also result in increased *'*Pb
and *'*Bi activity.

Note that the elevated”"“Bi levels observed in the groundwater do not suggest the presence of uranium
contamination from a man-made source. Establishment of secular equilibrium between *'*Bi and Bty
requires a time period on the order of a million years, so the presence of 4B is commonly taken as an
indication of naturatly occurring ***U that has not be subjected to chemical separation. Man-made 2*%U
would be indicated by the presence of the 1001-keV gamma line associated with 2*"Pa, with little evidence
of the 609- and 1764-keV lines associated with >'*Bi. The apparent increase in gross gamma counts at the
bottom of the hole (282 ft through 285 ft) occurs because the detector is not being shielded by the driil pipe.

! GWL — groundwater level
2TOC- top of casing
3 N/A — not applicable

C.28



299-E33-339 (C3392)
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299-E33-339 (C3392) Combination Plot
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